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You'd be amazed (as we are sometimes) at the 
long memories possessed by some of our furnace 
engineers, On short notice they'll give you the 
serial number, location and performance data on 
furnaces that we installed as long as 10 or 15 
years ago and they're generally right. The 
point is, the best way to forecast the perform- 
ance of a furnace not yet built is to check thor- 
oughly the records of similar installations. 


ON 22 YEARS OF “HINDSIGHT” 


We have built hundreds of gas carburizers 
for all types of production requirements. If you 
are interested in continuous gas carburizing for 
mstance, We can point to the first installation of 
its kind in 1931. It's still doing a job as reported 
in Our sixteen-page bulletin, SC-134, an impor 
tant and valuable review of gas carburizing tech- 
niques and possibilities. Write for it, on your 
letterhead please 


SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 


ALSO MAKERS OF 


Aathabar HUMIDITY CONDITIONING 


Janitrol AUTOMATIC SPACE HEATING 


Current ‘Surface’ Literature 


You may find quick answers to your 
immediate heat treat problems in these 
recent Surface Combustion Technical 
Library publications. Ask for the ones 
most pertinent to your requirements and 
well send them promptly. 


bulietins 


Modern Gas Carburizing 


RX Prepared Atmosphere 
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Prepared Gas Atmospheres 


Pit Type Controlled At- 
mosphere Furnaces 


Rotary Retort Controlled 
Atmosphere Furnaces 
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As I was saying— 


Sau ING ON THE 80,000-ton Queen Elizabeth is just the same 
“as attending a cocktail party for six continuous days 
and to add insult to injury I did not drink and did not even 
fall off the wagon. What a wagon! 

It was a grand send-off our friends in the U.S.A. gave us, 
with packages, presents, letters, wires, candies, fruits, flow- 
ers, and bundles of well-advertised brands. With many 
friends at dockside, our stateroom had the effect of the 
usual Metal Show “S.R.O.”, and we could easily have 
stocked the cabin steward if he wished to open a general 
store on shipboard. But it was wonderful to be remembered, 
and all those send-offs condition you to enjoy the trip. 

At noon the “all ashore” sounds for departure. The big 
ship backs into the river, the tugs turn her around and she 
heads down the river. You wave goodbye to friends long 
after you realize they couldn't distinguish you from the 
captain on the bridge 

To make the trip memorable there were two other old- 
time ASMers on board Howard Biers, well-known Euro- 
pean representative for Union Carbide & Carbon Co., and 
George Tall, Jr., top Leeds & Northrup vice-president 
George was on a business trip, and Howard on his 139th 
crossing, combining business with representation of the 
A.1.M.E. at the same meeting with European technical soci- 
ety representatives that I am to attend. 

After the first night you dress for dinner ‘black tie) and 
begin the following routine: 

7:30-— Awakened by steward with coffee tray. 8:00 
Brisk walk around the deck (2'. times equals one mile) 
9:00 — Breakfast ‘all meals are from soup to nuts). 10:30 

Reading, deck chairs, swimming or table tennis. 11:45 

Bouillon and biscuits «wherever you are). 12:30 Meet- 
ing with Harold, major domo of the Forward Lounge 
(bar), at a special table known as “The Nest”. 1:30 
Luncheon (“The fillet mignon is delicious today”). 2:30 
Play cards or sit on deck musicale in the main lounge 
4:00 — Tea and sweets. If you are not where you are sup- 
posed to be they'll find you because you must have your tea 
5:00 — With warm tea in you and a strong breeze coming 
through the porthole I defy you to do anything but rest 
and sleep in preparation for what's to come. 7:30— Meet- 
ing (again) with Harold in the fo’cas'le (I'm a sailor now) 
8:30 — Dinner ‘soup, fish, meat, salad, dessert, coffee) 

At dinner the first evening the wine steward who parades 
in the dining room (called restaurant) with the key to the 
cellar came to table 53 and said, “Mr. Eisenman, I have in 
my cooler seven bottles of champagne that have been or- 
dered for your pleasure by friends in the States. Here are 
their cards. Do you wish me to serve one now?” I'll let you, 
Mr. Reader, answer that question 

9:40 — Movie ‘a good short and a new long one). 11:30 

Dancing in the main lounge light ‘or heavy) refresh- 
ments. 12:30 A M Adjourn to the night club on top deck 
with fine orchestra, good dance floor, fewer people but good 
giggle water (1945 vintage) and free sandwiches. On Satur- 
day night I stayed in the club until 4:00 a.m. and then snuck 
to bed ‘and slept most of the next day and was thrown 
helter-skelter off the schedule I've given you) 

But you must know of one fiving experience my pj's had 
When I retired the first evening I naturally looked for the 
chute to throw my soiled linen to the basement. I saw a 
round window that looked exactly like the Laundromat at 
home. It had a W on it, and I thought to myself “You can 
be sure if it's * (plug) and opened the Laundromat door 
and put the pj's to soak. The last I saw of them the pants 
were waving hello to the sharks and floating to the sky 
The next evening at cocktails in the purser’s quarters he 
related how a beautiful, delectable and delorious blonde was 
standing on the top deck when from out of thin air came a 
yair of Waving pajama panis and wound their legs around 
1er neck, causing her some confusion. So that’s the way 
“you can be sure if’ you want ‘em back 


Cordially yours 


W. H. Ersenman, Secretary 
AMERICAN SOCIETY FOR METALS 
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Check the advantages of 
CENTRIFUGAL CASTINGS 


in THERMALLOY* 


Now you can obtain cylindrical shapes, such as 


those illustrated here, centrifugally cast in high 
heat-resistant THERMALLOY. The advantages of 
centrifugal casting, as opposed to static casting, 
include: improved uniformity of wall thickness; finer 
grain structure and higher density; lower finishing 
and machining costs... resulting from improved 
dimensional control. 

We are equipped to produce horizontal sand and 
permanent mold castings in sizes from 3!" to 20° 
QO. D. up to 96" in length; in vertical permanent 
mold from 20° to 44” O. D. 

W rite for the new Centrifugal Casting Bulletin, or 
call your nearest Electro-Alloys Sales Office. Electro- 
Alloys Division, 4002 Taylor Street, Elyria, Ohio. 


*Keg. U.S. Pat. OF 


AMERICAN 


Brake Shoe ELECTRO-ALLOYS DIVISION 


OMPANY Baie OHIO 
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ROUNDS, FLATS, 
SQUARES, 
HEXAGONS, 
SPECIAL SHAPES 


LaSalle produces a com- 
plete range of popular 
sizes, shapes, and lengths 
to fit your needs for eco- 
nomical production. Spe- 
cial shapes are produced 
to order. 


CARBON 
AND ALLOY 
STEELS 


It will pay to make La- 
Salle your first choice for 
cold fimished bars in AISI 
and SAE steels in both 
carbon and alloy grades. 


SPECIAL 
STEELS 


These include 
STRESSPROOF, 
with in-the-bar 
strength, wearability, 


machinability, and mini- 
mum warpage: and free machining LA-LED 
for better parts at lower costs. 
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MANUFACTURES 


GROUND AND 
POLISHED, 
TURNED AND 
POLISHED 


Modern equipment and 
skilled workmanship in- 
sure uniformity, strength, 


finish, and close tolerances. 


FURNACE 
TREATED STEELS 


A complete battery of 
furnaces plus special draw- 
ing equipment make pos- 
sible a wide range of fabri- 
eating methods and varied 
physical properties. 


GU 
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DLETE LINE! 

= Vy Booklet 

YZ = Cold-Finished 

Steel Bars” 

STEEL COMPANY 1424 150th Hommond, indione 


RIGID CONSTRUCTION MEANS 


@ When you turn a measuring or control job over 
to a Speedomax instrument, much of the good per 
formance you receive is due to the strong, carefully 
assembled mechanism controlled by the sensitive 
electronic circuits. Seasoned, time-proved mechani- 
cal design is evident as soon as you open the instru- 
ment door. 


For instance, just rotate the “big” balancing-gear 
train with your fingers. You won't detect back-lash. 
The train will turn at a touch, but those two !. 
face, spring-loaded gears are held so snugly against 
the pinions, in opposite directions, that they answer 
every tiny balancing motion in either direction. The 
slightest nudge from the “huge” 12-watt balancing 
motor therefore goes straight to the slidewire, re- 
cording and control mechanism via their common 
shaft. The tying of these functions to one shaft 
assures permanent alignment of recording, control 
and measuring functions. 


The paper drive and some other components get 
their positive action in another way. They use 
machined, heat-treated worm gearing for snug fit 
and precise motion. 
one of the many 


Ability to use such designs is 
advantages of the instrument's 
ample power. Liberal use of ball bearings is another 
quality feature, to transmit full power, reduce routine 
attention and maintain operating precision. 


As you look further into a Speedomax, you'll also 
note that many parts such as frame castings, shafts, 
linkages, etc., seem very large. But there’s a strong 


Metal Pre 


for 


Metals 


Speedomax Recorder and a few 
of the parts for its circuit 
balance-motor drive. You'll find 
the same rugged construction 
throughout the instrument. 


reason for this seeming oversize it 
chanical deflections in operation 
gives rigid dependability. 


prevents me 
Rigid construction 


> Loading Springs 


Additional 
Contacts Here 


Why not inspect these and other evidences of 
quality the next time you need an electronic potenti- 
ometer or bridge. You can easily check them against 
the general description in our Catalog ND46(1). If 
you're interested in research, ask also for Technical 
Publication NID46:1 Address our nearest office, or 
1927 Stenton Ave., Philadelphia 44, Pa. 


The Speedomax Mechaniam “Heart 


Just 2 Assemblies 


instrument automa nirels es 
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SPECIAL Refractories 


You keep production going longer and 
shutdowns are fewer when you use Spe- 
cial Norton Refractories prescribed and 
engineered to your exact requirements. 

There is no one refractory that will 
serve all purposes. But Norton I Service 
will help you find the one best suited to 
your purpose. 


Norton makes Refractories to combine 
the very characteristics you need for your 
particular metal melting and processing. 
From four entirely different and care- 
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fully developed basic materials you get 
the correct kK. . . such properties as 
resistance to extreme heat, thermal 
shock, abrasion and chemical reactions; 
good thermal conductivity; insulation 


and various special electrical qualities, 


The Norton ‘‘Basic 4”’ 
for your R 
ALUNDUM* (fused alumina) is an 
electric furnace product made from 
bauxite. It is alumina in its most dense 
and unshrinkable form. Alundum is a 


chemically inert material of high refrac- 
toriness, electrical resistivity, thermal 
conductivity anc it is chemically stable. 

CRYSTOLON* (silicon carbide) is an 
excellent heat conductor and is highly 
resistant to spalling and to slag adher- 
ence and penetration, 


MAGNORITE* (fused magnesia) is one 
of the most refractory oxides available 
commercially, It is resistant to basic 
slags and is used principally for lining 
induction furnaces in which refractory 
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metals and alloys of both ferrous and 
non-ferrous types are melted. 


FUSED STABILIZED ZIRCONIA is 
a Norton “first” in research. No other 
refractory offers such an unusual com- 
bination of properties. It has both amaz- 
ing resistance to high temperature (up 
to 4700°F) and extremely low thermal 
conductivity. It is chemically inert in 
contact with ferrous alloys. 


Some R Examples 
for different needs 

For high frequency induction furnaces to 
melt more steel per lining, it’s Norton 
MAGNORITE cements for melts rang- 
ing from straight steel to heat-resistant 
combinations. Made specifically to be 
dry-rammed. MAGNORITE crucibles in 
various compositions available for smaller 
furnaces. 

For indirect arc furnaces, foundries get 
fine results with ALUNDUM or MAG- 
NORITE crocks, covers, and cements of Norton CRYSTOLON slag hole block. Picture shows one of many similar installations in 
the right specification. foundries. Users have reported up to 65 hours operation without shutdown. 

For low-frequency furnaces, choose Se 
ing on the metals or alloys you are melt- 
ing such as cupro-nickel and nickel- 
silver, high copper alloys and Al, Te, 
and Si bronzes. Both have the high- 
rammed density that resists metal pene- 
tration, erosion and chemical attack. 

In back-slagging cupolas, CRYSTO- 

LON slag hole blocks resist slag action 5 


to 15 times longer than fire clay . . . show 
little or no signs of softening, spalling or 
cracking at temperatures as high as 
3050°F. 

In heat-treating and sintering furnaces, 
there are ALUNDUM and CRYSTO- 
LON hearth plates, pier brick, muflles, 
muffle plates, skid rails, recuperator 
tubes, burner tunnel and embedding Norton CRYSTOLON hearth tile in this electric furnace is an ideal refractory bed for the 
cements in various Compositions. conveyor belt. It has an unusually long life. 

Make Norton Your Working Partner in 
finding the right answer to your own 
working problems. To those we apply 
the accumulated research and skills of 
over 40 years’ experience. Norton engi- 
neers are also prepared to work with or 
give information to your engineering 
staff. Write Norron Company, 425 New 
Bond St., Worcester 6, Mass. Canadian 
Representative, A. P. Green Fire Brick 
Co., Ltd., Toronto. 


Special 
REFRACTORIES 


Glaking better products 
to make other products better Norton MAGNORITE cement. 1000-lb. high frequency induction furnace after metal has 


been poured. Note how MAGNORITE cement lining resists mechanical and chemical 
*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries attack. 
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Which Twin 
is the 


It Might be Worth a Fortune fo Know 
—IN ADVANCE! 


One of these “twins” (could be any kind of part 
or material) is perfectly good —the other worth- PROCESS CONTROL 


less. Why? Because one has a tiny crack that a oe 
FINDS THE “HOW AND WHERE” OF 
went unseen until final inspection, and had to be LOWER PRODUCTION COSTS 


scrapped. Could this happen in your plant? 
If you knew in advance that certain parts or 
materials were defective, would you waste 
processing time, labor and money on them? 


NOW YOU CAN KNOW, thanks to the fast, 
positive inspection methods developed by 
Magnaflux Corporation for cost-cutting process 


control. WRITE US —we'll show you how. 


materials at a point where it 


Magnaflux is a U.S. Registered Trademark of Magnaflux Corporation costs least to reject them. 


@ Reveals operating troubles 
in tools or processes ot first 
occurence so they con be 


* corrected. 

MAGNAFLUX* : 
= acceptable at lowest cost 

2 per piece. 
Write for this broad 
coverage booklet no 
Convonavien MAGNAFLUX CORPORATION 

7346 W. Lawrence Avenue, Chicago 31, Illinois 
Reg. U.S. Pat. Office New York 36 © Pittsburgh 27 ©@ Cleveland 15 © Detroit ll © Dollas9 © Los Angeles 58 
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DUCTALLOY’ CASTINGS GIVE KOPPERS FANS 


Strong, Sound Hubs 


EASILY CAST, EASILY MACHINED 


High performance fans made by the Aero- 
master Fan Department of Koppers Company, 
used in cooling towers near diesel engines and 
compressors, must withstand considerable ap- 
plied vibration in addition to normal oper- 
ating loads. For this reason cast steel was orig- 
inally specified to provide the necessary hub 
strength; but machining costs were excessive, 


surfaces were poor, and too many Castings 

were “lost’’ when machining revealed hidden 

defects. A switch to malleable iron only 

aggravated the problem of casting sound- 

ness. The answer was Ductalloy 60— 

Brake Shoe's easily machined high 
strength ductile cast iron, 


MACHINE SHOP REJECTS ENDED 


Ductalloy 60 is a ferritic iron having 60,000 
psi minimum tensile strength, 40,000 psi min- 
imum yield strength and 10% minimum total 
elongation, all guaranteed. Use of this material 
has virtually eliminated the high scrap loss 
formerly encountered when defects were un- 
covered during machining of castings made in 
either steel or malleable iron. 


your problem — Ductalloy may solve your 
problem if it involves economical production 
of complex metal shapes that are difficult to 
cast in steel, expensive to forge or lacking 
strength in gray iron. Brake Shoe’s experience, 
research laboratory and experimental foundry 
are available to help you best utilize Ductalloy’s 
unusual combination of characteristics. Write 
for this new technical bulletin today. 


DUCTALLOY castings are made by: 
BRAKE SHOE & CASTINGS DIVISION 
ENGINEERED CASTINGS DIVISION 


2 3 P A R 
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Tension test in ss on Riehle 120,000 
tb. Hydraulic Universal. Photo courtesy 
of Cleveland Tank Plant, Cadiliac Motor 
Car Division, General Motors Corporation. 


; EAST MOLINE, ILLINOIS 
"ONE TEST HS WORTH THOUSAND EXPERT OPINIONS" 
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UNIVERSAL 
TESTING MACHINE 


When you specify a Riehle Pendomatic, you're 
sure of getting a testing machine that is 
“universal” in every sense of the word. That's 
because every Riehle Pendomatic has 5 

scale ranges, to provide complete coverage of 
the machine’s full capacity. On the same 
machine you can test specimens with relatively 
low rupture points and you can also test 

high yield point specimens. All you do is 
turn the selector knob to the logical 

range and conduct the test. Guaranteed 
accuracy is within 14 of 1%. 

ILLUSTRATED CATALOGS 


Riehle Universal Testing Machines are 
available either with hydraulic loading unit or 
with screw power loading unit, in all sizes 

up through 400,000 Ibs. capacity. Ask your 
Riehle representative or write for 
illustrated catalogs. 
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Blast Cleaning 

Two new Pangborn Blastmaster 
barrel sizes (3 and 18 cu.ft.) will in- 
clude all of the exclusive features of 


presently available 6 and 12 cu.ft. 
sizes. One of the most important of 
these features is the really abrasive- 
tight door. This door is of all-metal 
construction, laminated with a rubber 
back to protect it from flying abrasive. 
For further information circle +1644 
on literature request card on p. 32B 


Spectroscopic Electrodes 
National Carbon Co. is now supply 
ing preformed spectroscopic electrodes 
in high-purity packages in order to 
assure the purity until they are 


opened in the laboratory. After being 
machined, the electrodes are purified 
and are never touched by hands or 
other possible contaminants after pu- 
rification. They are packed under 
spectroscopically pure conditions and 
hermetically sealed. 

For further information circle #1645 
on literature request card on p. 32B 


Te-Ni-P Bronze 

Telnic bronze, a copper-base alloy 
containing tellurium, nickel and phos- 
phorus, is available from Chase Brass 
& Copper Co. The physical and elec 
trical properties and the suitability 
for hardening by heat treatment, hot 
working or forging without loss of 
good electrical conductivity are due 
to the nickel and phosphorus. Good 
machinability, equal to 80% of free 
cutting brass, is obtained by the ad 
dition of tellurium. The use of tel- 
lurium does not present the disad 
vantage of hot shortness character- 
istic of leaded, high copper alloys. 
For further information circle #1646 
on literature request card on p. 32B 


Blackening Compound 

A new ferrous metal blackening 
compound has been introduced by the 
Du-Lite Chemical Corp. Particularly 
effective for stainless steels, this com- 
pound will produce a nonfading black 
finish without the need for special 
equipment. Operating temperatures 
required for processing are low, the 
maximum being 240° F, 
For further information circle #1647 
on literature request card on p. 32B 


Silver Brazing Flux 

An improved, all-purpose version of 
its “1200” flux compound has been an- 
nounced by the American Platinum 
Works for use in all silver brazing 
operations. Consisting of a mixture 
of tluoride and borate salts, the flux 
melts at a temperature lower than 
the alloys employed and forms a coat 
ing of fused salts over the brazing 
area. A smooth paste, it is easily 
removed after brazing by washing 
with water. 
For further information circle #1648 
on literature request card on p. 32B 


Acid Pickling 

The Mitchell-Bradford Chemical Co 
has announced the development of a 
new pickling addition, a chemical solu 
tion which is added to hydrochloric, 
sulphuric and nitric acid pickling solu 
tions to produce a bright, uniform, 
faster and more economical pickling 
action with a minimum of attack on 
base metal. It is added in the pro 
portions of 2% qt. to 100 gal. of 
pickling solution. 
For further information circle #1649 
on literature request card on p. 321 


Universal Microscope 
Magnifications from 4 to 000% car 
be run with continuity on the ground 
glass screen of the new ZC Galileo 
Without re 


centering, magnification of any objec 


universal microscope. 


tive set-up can be instantly increased 
or decreased four times. Macropho 
tography down to 5x can be done 
without disturbing specimens. An in 
genious tube arrangement with bay 


onet mounting of accessories for all 


techniques permits the observer to 
make quick changes while studying the 
specimen. Eyepiece viewing and photo 
graphing on both still and movie cam 
era can all be done at the same time 


4 fourth operation, projection up to 


JUNE 1953; PAGE 9 


_OF NEW PRODUCTS 


~ 


age 
1 


| | 
‘ 
3 
Yes 
t 
bd 
5 
| 
NN 


The SURE Way 


Y OU can get into production quickly on high 
_ explosive shells if you use the tried and 
»wroved (1) National-pioneered progressive 


ing method and (2) National forging machines 
—the right method and the right machine. 

All operations are done on one machine, on one 
heat, by a single operator with no special skills. 
The result is a forging having a cavity finished 


to size and possessing excellent concentricity. 
Only minimum machining is required on the 
shell exterior. 


A high production rate is attainable from the 
beginning, without multiple-stage operations 
involving excessive handling, annealing and 
coating, and without the need for scarce steels. 


This 4° High Duty Forging Machine, tooled to forge the 75 mm. high explosive shell, is one of the many 
NATIONALS which are being shipped these days for shell work. 
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Here are a few shell forgings peanut on National High Duty Forging Machines in dies 
esigned by National engineers. 


Rugged, dependable National 
High Duty Forging Machines 
are designed for the exacting 
demands of shell work. The 
NATIONAL’S basic rigidity is 
vital for aceurate die match. 
The exelusive diaphragm 
cluteh insures round-the-clock 
trouble-free operation, year-in 
and year-out. 

National engineers, with years 
of experience in all phases of 
shell forging, have tooled hun- 
dreds of High Duty Forging 
Machines for all types of deep- 
pierced ordnance jobs. 
Whatever your problems, our 
forging engineering is at your 
disposal. Send us a print or 
sample of your jobs, or, better 
yet. pay us a visit, without 


obligation. Shell forgers get assistance with their problems by working 
with National engineers, 


MACHINERY COMPANY 


TIFFIN, OHIO — SINCE 18674 


DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES * MAXIPRESSES * REDUCEROLLS * COLD HEADERS * BOLTMAKERS * NUT FORMERS * TAPPERS * WAILMAKERS 


Hartford Detroit Chicago 
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INTUBE? 
Cectional EXCHANGERS 


inexpensive three unit installation 


COOLS TRANSFORMER OIL 


eliminates downtime for electric furnace 


permitting continuous, safe operation 


“We use a ——— furnace 
with a 2500 KVA transformer. Melting about 
442 tons every hour and five minutes, our trans- 
former oil heated to 68° C. in about three hours. 
We then had to shut down the furnace and wait 
for the oil to cool to 65° C. which is considered 
safe temperature. 


¥i: ’ Above: View of 3 Brown Fintube Sectional Exchangers 
These shutdowns for cooling totaled 2 to Cooling Transformer Oil in Steel Foundry. Below: View 


4 hours of furnace time each day and we were of Electric Furnace and Cables from Transformer Room. 
: 
always operating with the transformer oil very 
close to the danger point. 
The transformer manufacturer recommended 
that we buy a new transformer, for $28,000. 
“Since installing your three section oil cooler 
however, we now operate the furnace continu- 
ously —without any downtime for cooling — and 
the temperature of the transformer oil has never 
exceeded 53° C. which is well below critical. 
“Needless to say, we are highly satisfied” 


If you heat—or cool—liquids or gases in your plant, 
it will pay you to investigate the many advantages of 
Brown Fintube's Sectional Heaters and Coolers. Send for 
Bulletin Numbers 511 & 512. They will give you ideas. 


Sectione! Heat Tank Suction Heoters 


INTUBE CO. 
Elyrca. Ohio | 


Process Heaters Tank Heoters Fired Indirect Heaters 


NEW YORK © BOSTON ¢ PHILADELPHIA © PITTSBURGH © BUFFALO * CLEVELAND © CINCINNATI * DETROIT * CHICAGO © ST. PAUL © ST. LOUIS * KANSAS CITY 
MEMPHIS © BIRMINGHAM * NEW ORLEANS * SHREVEPORT © TULSA * HOUSTON © DALLAS * DENVER * LOS ANGELES * SAN FRANCISCO © and ST. THOMAS, ONT. 
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20 ft. on a 40-in. screen, can also be 
simultaneously performed when trans- 
mitted light is used. The instrument 
provides everything needed for macro 
and microphotography, polarization, 
phase, dark-field, oblique and standard 
microscopy in 
flected light. It will also do multiple 
beam interferometry. 

For further information circle +1650 
on literature request card on p. 328 


transmitted and re 


Automatic Washer 
A new line of compact, forced- 


circulation washers designed to speed 


metal cleaning through automatic cy 
cling and by combining washing and 
rinsing has been announced by Ipsen 
Industries, Ine. For average load 
conditions, a total cycle of 5 to 7 min. 
is sufficient to clean workpieces thor- 
oughly. Solution heating is provided 
by immersion elements for gas, elec- 
tric or steam heating. Temperatures 
are controlled. The units are avail 
able in load capacities of 300, 400 and 
700 Ib. 

For further information circle +1651 
on literature request card on p. 32K 


New Profilometer Tracer 
Micrometrical Mfg. Co. announces 
the Profilometer Type KB Tracer, for 
measuring surface roughness across 
the bottom of flat-bottomed grooves 
to . depth and behind shoulders 
to . height 
crosswise, it permits in. length of 


When measuring 


trace in grooves of #: in. width, and 


greater length of trace in wider 


yrooves. To permit reaching dow: 
into grooves and over shoulders, this 
tracer has no skids, and the tracer 
point is at the bottom of a vertical 
extension at the end of a long beam. 
For further information circle #1652 
on literature request card on p. 32B 


Welding Electrode 

A new mild steel electrode of high 
penetration power has been especially 
designed for butt and fillet welds ir 
the horizontal position, to be used on 
steels from 54,000 to 80,000 psi. tensile 
strength. Economy can be achieved 
with this Weldwire electrode by elimi- 
nation of joint preparation of plates 
up to *% in. thick; 
suffice. 


square butt joints 
It can also be used for tack 
welding and gouging. 

For further information circle +1653 
on literature request card on p. 32B 


Plating Tank 
Van Winkle 
offers a new seamless Fiberglas tank 


Hanson - Munning Co. 
for use with all solutions generally 
used in the plating field with the ex 
ception of caustic cleaner and hydro 


fluoric acid. Temperatures of tank 


contents may be as high as 220° F 
Tanks can be custom molded to the 
exact size desired 

For further information circle 21654 
on literature request card on p. 32B 


Carbon Brazing Boats 

The increasing use of furnace braz 
ing calls for a wide variety of carbon 
supporting boats or trays to hold the 
parts in place before the brazing ma 
terial soliaifies. Stackpole Carbon 
Co. offers a number of designs to 
Which alloys used in brazing will not 
cause trouble due to sticking. 
For further information circle +1655 
on literature request card on p. 32B 


Aluminum Sheet Alloy 
Development of K155, a new alu- 

minum sheet alloy that contains 0.9% 

magnesium, has been announced by 


54 ideas 
on ways 


154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 


The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. 


Moly-sultide 
The lubricant 
for extreme conditions 


Climax Molybdenum Company 
500 Fifth Avenue 
New York City 36NY 


Please send me your Free Booklet 


on Moly-sultide 
me 


Position 
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REQUIRE PRECISE TEMPERATURE CONTROL? 


FAIR LAWN 


METAL 


Now, with Thermo Electronic Control- 
lers, thermocouple and resistance bulb 
types, you can afford accurate, auto- 
matic temperature control on processes 
and equipment operating between 
—100°F and 3000 F. The two-position 
control action is continuous and high 
speed, only one part—a magnetic con- 
trol relay — moves positively when the 
process calls for a change of heat. Both 
types of controllers incorporate a null 
balance circuit for high measuring ac- 
curacy with an electronic control sys- 
tem for sensitivity and speed. Calibra- 


TELL US ABOUT YOUR TEMPERATURE CONTROL PROBLEM OR WRITE FOR 


Thermocouple Pyrometer Controller Bulletin 50H 


Resistance Bulb Controller Bulletin 55H 


Thermo Electric: 


PROGRESS, PAGE 14 


NEW JERSEY 


Thermo 


Electronic 


TEMPERATURE 
CONTROLLERS 


provide 

NULL BALANCE ACCURACY 
ELECTRONIC SENSITIVITY 
AND SPEED 


AT LOW COST 


tion is guaranteed to within plus or 
minus 1% of 1% of full scale range. 
Bright signal lights indicate tempera- 
ture conditions and are clearly visible 
over wide angles and great distances. 
Outstanding features of Thermo 
Electronic Controllers are simplicity of 
design and sturdy and compact con- 
struction. They are easy to install, eco- 
nomical to operate, and require little 
maintenance. Severe vibration or me- 
chanical shock will not affect the meas- 
uring accuracy or control sensitivity. 


re) 1E R 
THERMO 
ELECTRIC 

PRODUCTS 


Protection Tubes 

Quick Coupling Connectors 
and Extension Wires 
Resistance Bulbs 

Connector Panels 
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Kaiser Aluminum & Chemical Sales, 
Inc. K155 has been used for more 
than two years in the production-line 
stamping of louvered refrigerator 
shelves, and also in such other prod- 
ucts as light reflectors, meat trays and 


utensils. This new alloy has the same 
general mechanical properties and 
prices as alloy 5S. It is well suited 
for taking anodized finishes, as it 
shows less tendency toward struc 
tural streaking and has a clearer, 
lighter color after processing, that is 
free of the yvellowish-gray tinge of 3S 
or the brownish tinge of 525. 

For further information circle 21656 
on literature request card on p. 32B 


Portable Temperature 
Controller 

The new portable temperature con 
troller by West Instr. Corp. gives pre- 
cision control by merely plugging the 
instrument into a wall outlet and 


plugging the unit to be controlled 


into the instrument. Then, by insert 
ing the instrument thermocouple into 
an oven, bath or thermocouple well, 
the true temperature | indicated by 
the upper pointer and may be con 
trolled at any desired point by setting 


the lower pointer. Two power outlets 


How Armour ammonia and service helped 


International Harvester CUT COSTS! 


Carbonitriding reduces hand work, provides 
greater safety than liquid cyaniding 


Because liquid cyaniding of small parts for their famous heavy duty 
trucks meant high labor costs, International Harvester was looking fora 
more ethcrent method of case hardening. Their metallurgists decided 
that carbonitriding would provide the answer, and with the help and 
advice of the Armour Ammonia Technical Service Department they 


had the necessary equipment installed 


The change was even more successtul than they had hoped. Inter 
national’s Fort Wayne plant reported lower labor costs, as expected, in 
carbonitriding thrust washers, shifting torks, brackets, miscellaneous 
pins, and similar small parts. They also found that carbonmtnding’s 
circulating Mases assure a more uniform case on mtricate parts And ca 
bon and nitrogen concentrations are more accurately Controlled, result 
ing in fewer reyects. Finally, working conditions were much improved 


Carbonitriding has been proved in plants of many other Companies 


It has reduced costs and increased 


safety. In many cases Armour men 
have given advice and help on installations. This help and ads S pust 
part of Armour’s service to our ammonia Customers, Since | Armout 
has sponsored a fellowship at Massachusetts Institute of Technology 


for the study of carbonitriding and other similar metal treating processes 


This knowledge is from basic research, and available to everyone. Per 


haps even more important, the men of Armour’s Technical Service 
Department are equipped to han fle and answer . problem ansme 
with ammonia installations for metal treating. The booklets offered 
below will show you how to put this knowledge to work tor you 
Write today tor your tree COples And, if your problems are un il ofr 


pressing, write giving full details of your requirement 


You can depend ARMOUR Di 


on Armour's ammonia 


and service Armour and Compony * 1355 West 31st Street « Chicago 9, tll 


CLIP AND MAIL THIS TODAY! 
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* and modern tools 


machine Finkl forgings and die blocks 
to your specifications 


In our modern machine shop the experienced eyes and hands of men 
like Herman, Carl, and Charley see that Fink! forgings and die blocks 
are machined to your requirements. We have complete control over the 
quality of the steel, forging and heat treating. These experienced men 
with modern machine tools complete the evcle thereby giving you the 
finest forgings and die blocks available. 

Since 1879 “Forgings by Finkl? and die blocks for “Impressions that 
Last” have been quality products at lowest cost to you. When planning 
die block and forging requirements we invite you to call on our expe- 


rienced men and modern facilities. 


MANUFACTURERS OF THE LARGEST FORGINGS IN THE MIDDLE WEST 
A. Finkil & Sons Co. 


2011 SOUTHPORT AVENUE + CHICAGO 14 
ELECTRIC FURNACE STEELS + DIE BLOCKS - FORGINGS 
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This new C Series Cylinder Type 
Lockset is made by Lockwood Hard 
wore Mfg. Co., Fitchburg, Mass 
Division of Independent Lock Com 
pany. Anaconda Metals in a variety 
of alloys were especially adapted 
to its ‘solid brass’ construction 


ANACONDA 


COPPER -BRASS-BRONZE 
Made by The American Brass Company 


We're talking about Lockwood's new C Series Cylindrical Type Locksets 
recently introduced to the trade. An entire new plant was built for their 
production. 

Here, for the first time in Lockwood's history, case-ol-installation. rugged 
ness, smooth operation, outstanding design and long lite were engineered 
into a lockset in one fell swoop, aimed specifically at the low-price field 

lime-tested brass is used in every wear-and-weather-vulnerable spot 
turnbutton, knobs, knob shanks and inserts, roses, latchplate, auxiliary lock 
ing plunger — right down to the pins, springs, tumblers and extruded shell of 
the cylinder lock 

't took a bit of doing to determine the right Anaconda ¢ opper Alloy, in 
just the right temper, gage and grain size tor cach of the several different 
functions and fabricating operations involved. But then, that’s been the 
business of The American Brass Company tor a long time. Maybe we can 
be of service to you? Address: The American Brass Company, General 
Offices, Waterbury 20, Connecticut. In Canada: Anaconda American Brass 
Ltd., New Loronto, Ontario. 
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bausch & 


may the second 100 years 
ee ae ¥ be as productive as the first! 


THING above a sec- 
tion of Tobin Bronze’ 
Rod. At right a micro- 
graph at 75 diameters of 
a polished and etched 
specimen cut from the 


rod, 


even closely-contreiled Anaconda 
Cépper Alleys are required for the 
Bausch & Lomb Research Metallograph. 
Shown below area few of the 61 ports 
made of sheet, red and tube. b 


To Bausch & Lomb Optical Co., which this year is celebrating its 100th 
anniversary of manufacturing fine optical instruments, America owes a debt 
of thanks. Through its development of scientific equipment, this pioneer 
optical firm has helped American science and industry to apply modern pre- 
cision methods to research and production. 

One example of fine Bausch & Lomb industrial optical equipment is the 
B&L Research Metallograph. With this precision instrument a skilled labora 
tory technician may examine and photograph metal structure at high mag 
nification, Lo build it Bausch & Lomb uses 61 parts made of seven Anaconda 
Copper Alloys. Eight parts are formed from tube. 16 from strip and 37 from 
rod. Of what advantage are these alloys? They provide accurate, smooth 
surfaces on delicate working parts. They lead to production economies 
through higher machining speeds and longer tool life 

With such a variety of wrought forms available. there’s litthe wonder that 
so many instrument makers depend on copper alloys... from the mills of 
Phe Americn Brass Company. General Offices. Waterbury 20, Connecticut 


In Canada: Anaconda American Brass Ltd... New Toronto. Ontario 


ANACONDA 


COPPER - BRASS - BRONZE made by The American Brass Company 
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APPLICATIONS 


CAMS GUIDES ROLLS and ROLLERS 
MANDRELS © SPINNING TOOLS 
WEARING PLATES @ ETC. 

DIES: can, forming, blanking, ceramic, 
drawing, extrusion, swaging 
CAST TO SHAPE COMPONENTS FOR THE 
MASS PRODUCTION OF DURABLE GOODS. 


SPECIAL PURPOSE CASTINGS 
TO MEET YOUR NEEDS 


~ 
SNT/ 


If pyrometry 


plays a part 
in your business 


THIS 1S THE MOST 
HELPFUL BOOK YOU COULD HAVE 
IN YOUR FILES! 


Here, in this well-indexed 56-page booklet is everything 
you want to know about thermocouples and pyrometers. 
@ HELPS YOU SELECT THE RIGHT THERMOCOUPLE, wire, and 
protecting tube for every installation. Complete informa- 
tion on all thermocouples and radiation pyrometers, with 
installation suggestions. 
@ HELPS YOU KEEP THERMOCOUPLES ON THE JOB. Complete 
well-tabulated descriptions of replacement parts and ac- 
cessories, with simple ordering instructions. 
@ HELPS YOU GET QUICK, ACCURATE CALIBRATION DATA. 
Calibration tables for all commonly used thermocouples, in 
Centigrade and Fahrenheit scales 

SEND FOR FREE COPY TODAY! Write The Bristol Company, 
106 Bristol Road, Waterbury 20, Conn. 


THE DEPENDABLE GUIDEPOST 
OF INDUSTRY 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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enable the instrument to control not only temperature but 
also blowers, fans, agitators or other mechanisms. All 
models have a dual range of 50 to 500° F. 
and 0 to 2000° F, 
available in three models: 


(iron-constantan 
(chromel-alumel). The controller is 
on-off, proportioning, and com 
bination high limit and on-off. 

For further information cirele 21657 on ecard, p. 32B 


Applying Lubricants to Sheets and Blanks 
A new Drawcote automatic machine, designed especially 
for the application of lubricants to sheets and blanks, has 


been announced by Gilron Products Co. Material can be 


processed through this machine at speeds up to 55 ft. per 
min. Three separate operations are performed: (1) 
Sheets or blanks to be coated enter the washer unit, 
where rotary brushes clean the stock with an alkaline 
cleaner. (2) Cleaned stock then enters the self-contained 
coating unit where it is handled in a horizontal position 
for easy loading and stacking. The steam-heated, fully 
enclosed solution tanks can handle blanks up to 48 in. 
wide. (3) After coating, the stock enters the drying 
element which is available with steam, vas or electrically 
heated ovens. 

For further information circle 21658 on card, p. 32B 


ltrasonic Cleaning 

The Detrex Corp. has announced an advanced, practical 
method of metal cleaning through the use of ultrasonic 
waves. The new method, known as the Soniclean process, 
features a new transducer element for directing sound 
energy. The clement is a curved piece of ceramic resem 
bling a 6-in.-long pipe, cut in half along the longitudinal 
axis. Electrical energy is transmitted to the ceramic trans 
ducer, converted into sound energy, and projected through 
a solvent at a frequency of 430,000 cycles per sec. The 
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solvent currently being used is trichlorethylene; however, 
the process is not limited entirely to this material. Be- 


cause a potential of only 40 volts is required to operate 
the transducers, they can be safely used in the solvent. 


For further information circle #1659 on card, p. 32B 


Forging Stock Manipulator 


The Manipulet, by Salem-Brosius, oy meets the forg 


ing industry’s demand for a lightweight, low-cost machine 
for manipulating hot forging stock in hammer or press 


operations. 


The unit embodies a new principle in manipu- 
lation, furnace charging and drawing, and hot stock han- 
dling of forging stock up to 1500 Ib. in weight. It convert 
a standard lift truck into a forging manipulator by incor 
porating into its design a hydraulically actuated manipu 
lating apparatus. The entire manipulating mechanism is 
mounted on the elevating track of the lift truck. 


operations can sometimes be speeded up by 150% 


Hammer 
because 
the use of cranes, slings, and such are eliminated. 

For further information circle £1660 on card, p. 32B 


Electric Rotary Hearth Furnace 

Designed to operate continuously at temperatures to 
2500 °F., this retary hearth furnace by Hevi Duty has a 
rating of 260 kw. with a capacity of 1500 Ib. per hr. Sili 
con carbide rod-type heating elements arranged vertically 


can be replaced easily, even while the furnace is hot. A 
variable-speed drive mechanism can be 
desired speed of the rotating hearth. 


adjusted for the 
Hearth diameter is 
7 ft., door opening is 18 in. wide and adjustable between 
6 and 10 in. in height. The furnace can be used for scale 


free hardening or as a high-temperature forging furnace. 
For further information circle +1661 on card, p. 32B 


Muminum Electrodes 

Coated aluminum electrodes 2S and 43S grades manu 
factured by the extrusion process are evailable from Weld 
wire Co,, Inc. The coating is not hygroscopic. The elec 
trode is used on direct-current reversed-polarity and oper 


ates with a stable and quiet are. Easy are striking and 
easy slag removal are characteristic. 
For further information circle 21662 on card, p. 32B 


Controlling Hot Steel Extrusion 


A series of Honeywell radiation devices constitute the 


heart of the electronic control system which automatically 


How much should 
this shape cost? 


(QUANTITY REQUIREMENTS: Approx. 50,000 pieces) 


BOTTOM TOP 


Approx. Actual Size Tolerances: + .003 in. 


When engineers of the Lewyt Corporation, manufac- 
turers of the famous Lewyt vacuum cleaner, analyzed 
the cost of machining this adjustable stop from brass 
rod, here is what they found: 


Machining time 


_ Operation hrs. per 100 pieces 


End-milling as 
Counterboring 
Drill holes (3 at a time) 5 
Total 3.5 hours 


A foot of .75-in. diam. rod yielded 16 pieces. 


It's a different story when Watertown Manufactur- 
ing Company, Watertown, Conn., 
Lewyt from 90-10 brass powder. 


makes this part for 
Here's why 


The 3.5 hours of machining time are eliminated, be- 
cause pieces are pressed and sintered directly to final 
shape and dimensions. 


The cost per piece of ready-to-use brass sinterings 
is less than half that of machined parts — even 
though the tool cost was 200 percent higher. 


How much you can save on machine parts depends 
on how well you know powder metallurgy as a produc 
tion method. That's why you should have a copy of our 
new 32-page manual, ‘FACTS ABOUT PRESSED BRASS 
and other nonferrous POWDER PARTS.” 


It will be sent to you without obligation by the manu 
facturers of Horse Head™ brass and other nonferrous 
metal powders. 


ta THE NEW JERSEY ZINC COMPANY 
160 Front Street @ New York 38, New York 
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regulates temperatures during the hot steel extrusion 
process recently unveiled by U. S. Steel's National Tube 
Div. In the new French “Sejournet” process the tough 
stainless steel slugs are first pre-heated in a three-zone 
gas-fired furnace and then carried by conveyer to a salt 
bath. The radiation devices, located on the pre-heat fur 
naces and the salt baths, are in turn connected to a serie 
of electronic recording and controlling instruments. 

For further information circle 21663 on ecard, p. 32B 


Finishing of Carbide Tools 

A new method for final finishing of carbide tools is 
being introduced by Minnesota Mining and Mfg. Co. and 
Hammond Machinery Builders. Based on the use of low 
cost abrasive paper belts and a new type of belt machine, 
it will make possible expanded use of carbide cutting 
tools. Major significance of the new method is that it sim 


fast, accurate hardness 
tests on curved and 
nonlevel surfaces 

A portable hardness tester for use on curved 
and flat surfaces of large cumbersome work pieces. 
Work needs no leveling, as special magnets hold 
instrument securely to surfaces for consistently 


accurate operation. Write for more detailed infor- 
mation about the instrument and how it works. 


TESTING EQUIPMENT CO. 


15 William Street New York 5.N. Y. 


plifies the job of carbide tool sharpening. The new method 


is intended to supplement or replace the conventional dia 


mond wheel method especially where the initial cost of 
The diamond wheels is prohibitive. A two-step tool sharpen 


Metals é ing technique is a (1) rough grinding on a stand 
ard grit 60 silicon carbidk el, 2 2) finishing the 

Pade a from grit 60 to 150, depending on the edge required. 

1332 Large Pages For further information circle 216614 on card, p. 32B 

1752 IMlustrations 

1057 Tables 

803 Articles 

1,620,000 Words 

40,000 copies in use. 


Here is a book without a competitor... a book 25 years in 
the making. The current, 7th edition of the Metals Handbook was com- 
piled and written by 68 committees of the American Society for Metals, 
more than 500 metals engineers were hand picked by the Society as the 
top experts, the men best qualified to write the most authoritative possible 
telerence book on metals, metal properties, fabrication and uses. The 
book they wrote is the Metals Handbook. It is divided into 37 principal! 
sections, and contains 803 separate articles and data sheets on metals, metal 
shaping, forming, heat treating, welding, machining, foundry work, cleaning, 
finishing, testing, inspection, contro! and research techniques. All metals, 
all processes are included. The 64-page index and 4-page section on 
how to use the book make it easy for any reader to find what he wants 
Over 40,000 copies of this edition are now in use by engineers, metal- 
lurgists, designers, production men, executives, purchasing agents and others. 
Order yout copy of the 1948 edition today by returning the coupon below 
The price is $15.00. Second copy to ASM members, $10.00. 


American Society for Metals, Room 901 
7301 Euclid Ave., Cleveland 3, Ohio 


Rush me a copy of the Metals Handbook. 


Heat Treat Furnace Production Line 


Production-line manufacture of large heat treating fur 


Name naces is shown in the accompanying illustration from the 


Company Surface Combustion Corp.'s Toledo plant. Six of the new 
Addroes Allease furnaces are shown. This high-production batch 
Cy eaies ions type unit, equipped with enclosed quench and vestibule, is 
radiant tube fired for atmosphere control. 


Check der enclosed. Bill me. 
For further information circle 21665 on card, p. 32B 
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“IN MANU ACTURERS’ LITERATURE 


1666. Agitator 

Data sheet on TurboTube agitator, its 
advantages and operation. Chemineer 
1667. Allowable Stresses 

Data Card 154 gives maximum allow- 
able stress values for 22 types of steel 
tubing Formulas for calculation of 
maximum working pressures. Babcock 
& Wilcoa 
1668. Alloy Castings 

8-page bulletin on alloy castings for 
heat treating. Ohio Steel Foundry 
1669. Alloy Castings 

22-page bulletin 2041 on heat and cor- 
rosion resistant Castings Blaw-Kno.a 
1670. Alloy Hearth 

Bulletin 112 on cast Ni-Cr hearth for 
heat treating furnaces. Fahralloy 
1671. Alloy Selection 

Chart to select alloy for given corro- 
sive problem. 350 corrosives included 
Cooper Alloy Foundry 
1672. Alloy Steel 

16-page book on type 9115 low-alloy 
high-strength steel. Properties, fabri- 
cation, welding. Great Lakes Steel 
1673. Alloy Steel 

32-page book on abrasion resisting 
steel. Properties, fabricating character- 
istics, uses. U.S. Steel 
1674. Aluminum 

Folder on cast aluminum plates and 
bars for use in tools, dies, jigs and fix- 
tures. Reynolds Metals 
1675. Aluminum Castings 

Bulletin on quality control methods 
employed in making aluminum Cast- 
ings. Permold 
1676. Ammonia Atmospheres 

12-page Bulletin B-52 on dissociated 
ammonia for furnace atmospheres 
Drever 
1677. Ammonia for Heat Treat 

Booklets on “Applications of Disso- 
ciated Ammonia ‘Ammonia Installa- 


tions for Metal Treating “Nitriding 
Process”, “Carbonitriding Armour 
16078 Anodizing 


Data on aluminum racks with copper 
hooks for anodizing. National Rach 


1679.) Atmosphere Furnace 
Reprint on bright annealing of copper 
in atmosphere furnace. Holcroft 


1680.) Atmosphere Furnaces 
Information on mechanized batch- 
type atmosphere furnaces for gas cy- 
aniding, gas carburizing. clean harden- 
ing or carbon restoration. Dow Furnace 


1681. Atmosphere Generators 

12-page booklet on gas producers de- 
cribes equipment and gives data on 
composition and applications of atmos- 
pheres. Bellevue Industrial Furnace 
1682. Barrel Finishing 

22-page book on single-unit installa- 
tion to yield savings up to 95 in fin- 
ishing various parts. Almco Diu 


1683. Barrel Finishing 

16-page manual on “Honite” finish- 
ing method for deburring and burnish- 
ing small metal parts. Minn. Mining 


1684. Barrel Plating 

Folder on barrel plating with unique 
contact arrangement for maximum cur- 
rent distribution. Daniel 


1685. Barrel Plating 
Bulletin PB108 on submerged barre! 
plating. Hanson-Van Winkle-Munning 


1686. Bending 

18-page brochure on bent and welded 
rings, flanges, angles, bands. Tables ot 
areas of circles, decimal equivalent 
King Fifth Wheel 
1687. Bending and Cutting 

Folder describes hand and air-ope! 
ated bender-cutter and its application: 
J. A. Richards 
1688. Beryllium Copper 

Helpful engineering information con- 
tained in monthly beryllium copper 
technical bulletins. Beryllium Corp 


1093. Brazing 

24-page Bulletin 20 on advantages of 
Easy-Flo silver brazing alloy, with in- 
formation about joint design and fast 
production methods. Handy & Harman 


1091.) Brazing 
sulletin 124 on salt bath brazing 
proce shows how it is possible to 


and develop 
most 


ubstitute brass for coppet 
joints of adequate strength for 
tee] assemblies. Ajax Electric 


1095. Brazing Applications 
48-page manual on all aspects of sil- 


ver brazing applications and problems 
American Platinum Works 


1096.) Brazing Stainless Steel 
Illustrated booklet, “Bright Anneal- 
ine, Hardening and Brazing Stainless 
Steel”, describes conveyor furnace and 
bright brazing alloy. Sargeant & Wilbur 


1097. Bright Carburizing 

Job data on bright carburizing and 
hardening gears. Ipsen 
1698. Burners 


Bulletin 123 on new series of burnet 


This recently published 152-page 
book * presents general information of 
aluminum sheet 
and plate. It is the only 
turers 


interest: to users of 
aluminum handbook devoted 
exclusively to this subject Its con 
tent os presented in five sections deal 


1689. 


ing with the advantages of aluminum 
TC ial alloys ol aluminum fabri 
finishing and tabular matter 

Properties of 14 alloys are discussed 
individually, using tables and text to 
stress important features 

High points of all aluminum fabri 
cating and working processes are sum 


cation 


marized ina series of Concise resumes 
emphasizing the advantages and dis 
advantages of each 

A blue paper data section consists 
of 60 pages of tables relating to the 
use of sheet and plate. These inchide 
catalog and tolerance information 
most mechanical and physical prop 
erties of all forms and tempers pro 

*Published by Kaiser Aluminum & 
(Chemical Sales, Inc. Copies are avail 
able at no charge to readers of Metal 
Progress who circle No. 1689 on re 
quest ecard, pave 32B 


for multi-purpose’ furnace North 
American Mig 
duced, some fabrication data type al 


thermal treatments, weights, chemical 


resistance and THIsSce Haneous data 


\ definite conciseness was achieved 


in writing this book within the limits 
ol 15 


of alloy symbol numbers and temper 


pi Its orderly xplanation 
designations covers the salient factors 
briefly and clearly 


is 


desire a quick 


all who 
outline of the 


aspects of this subject 


made to order tor 


PPP 


1690.) Bimetal Applications 
32-page book on application of ther- 
mostatic bimetal. Property charts for 
30 types. Design formulas. W. M. Chace 
1691. Blast Cleaning 
28-page Bulletin No. 100A on hose 
machines for hand-operated cleaning 
jobs. Pangborn 
1692. Blast Cleaning 
Bulletin No. 223 on blast 
barrels in sizes 3 to 18 cu. ft 


cleaning 
Pangborn 


1699.) Burners 
Bulletin on combination gas and oil 
burner. Ra-Diant Products 
1700.) Carbide Coatings 
12-page Bulletin 8065, “Flame Plat- 
ing on method of applying tungsten 
carbide coating Comparative wear 
test data. Applications. Linde 
Carbide Segregation 
Effect of carbide segregation in tool 
teel. Latrobe Steel 
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PYLE NATIONAL 


INCREASES PRODUCTION 477! 


Soldering Of Spring Assemblies Speeded 
By LIWDBERG]| \nduction Heating Unit 


An hourly production 
increase of 47% .. 
and a per-operator 
production increase 
of 330% through the 
use of a Lindberg In- 
duction Heating Unit! These are the money saving facts 
and figures reported by Pyle National Co., Chicago 
manufacturer of electrical components. 


The company uses a 10 KW Lindberg unit for the pro- 
duction soldering of flanges to coil springs in the 
manufacture of torsion spring assemblies. The time 
cycle is 11 seconds for each assembly. 


Production has been increased to 125 assemblies an 
hour . . with one girl operating the equipment. This is 
an hourly increase of 40 assemblies over the former 
method where soldering was done by a team of three 
men using gas torches. And the hourly per-operator 
production is up from 28 to 125! 


With the induction heating unit, there are no open 
flames from gas torches. No extra exhaust fans are 
required . . there is little danger of burns to operators 
.. fire hazards are virtually eliminated! 


And there is a substantial economy of floor space! 
Formerly the three torch operators required more than 
60 square feet of floor space . . but the Lindberg In- 
duction Heating Unit requires less than 30 square feet. 


If your requirements call for production soldering, 
brazing, hardening, annealing, stress relieving, hot 
forming, forging or shrink fitting, investigate Lindberg 
Induction Heating Units. Ask for Bulletin 1440. 


These parts 


plus this ring of soft solder 


go through the 
Lindberg Induction Heating Unit 


to make this 


torsion spring assembly . 


te: 

2 » 4 

= 

3 
LINDBERG ENGINEERING COMPANY, 

‘ 
4 2450 West Hubbard Street, Chicago 12, Illinois = 


1702. Carbides 

64-page catalog 52 gives latest infor- 
mation on carbide tooling. Completels 
illustrated details on all types of cut- 
ting tools. Handy tables for grade se- 
lection and cutting speeds. Kennametal! 


1703. Carbon Analysis 
Folder describes method of rapid car- 
bon determination Leitz 


Ot Carbon Control 

Technical report on instrument for 
control of carbon potential of furnace 
atmospheres Lindberg Engineering 
1705. Carbonitriding 

Job data on experiences in 
nitriding cylinders at Keller 
Ipsen Industries 
1706. Carburizing 

Data folder on Aerocarb E and W 
water-soluble compounds for liquid car- 
burizing. Case depth vs. time curves 
Per cent carbon and nitrogen penetra- 
tion curves American Cyanamid 
Carburizing 

1§-page bulletin SC-134 
carburizing techniques 
Surface Combustion 
1708.) Carburizing Salts 

Folder on salts for liquid carburizing 
Swift Industrial Chemical 
1709.) Car-Type Furnaces 

Heat treating large assemblies and 
castings at Yale & Towne described in 
Metal Minutes. Sunbeam 


710.) Cast Tron 
“Guide to the Selection of 
ing Cast Irons”. International Nickel 


Wil. Centrifugal Castings 

62-page book on centrifugally cast 
iron, steel, gray iron part ASTM 
specifications. American Cast Iron Pipe 
712. Chromium Stainless 

Folder on uses of chromium stainle 
steels; table of analyses and propertic 
Lebanon Steel Foundry 


713. Cleaning 

Story of automatic cleaning opera- 
tions at Ford Engine Plant. Metalwash 
Machinery Corp 


Cleaning 

Story of equipment and 
cleaning of ball bearings at 
Metalwash Machinery 
W715. Cleaning 

Bulletin on equipment for cleaning 
and pickling of shell cases and other 
ordnance items. Alrey-Ferguson 


716.) Cleaning 

12-page Bulletin 68 deals with factor 
to consider in selecting metal cleaning 
equipment. Despatch Oven 


Cleaning Equipment 
Folder on degreaser. Data on differ 
ent models. Topper Equipment 


718. Cleaning Machines 
12-page bulletin on washing and dry 

ing machines; conveyor, cabinet, drum 

and vertical types. Industrial System 


719.) Cold Finished Steel 

8-page bulletin on selection, use 
tive cost of cold finished carbon 
ba! Ryerson 


1720. Combustion Control 
20-page booklet on combustion of 
various fuels and portable instrument 
to measure content of oxygen and com- 
bustibles. Cities Service Oil 
1721. Compressors 
12-page data book 107-C give 
neering information on 
of turbo-compressors 
plication described 
1722 


carbo- 
Tool Co 


reviews gas 
and possibilitie 


Engineer- 


proces for 
Fafni 


engi- 

characteristics 
18 types of ap- 
Spencer Turbine 


Controlled Atmospheres 

Bulletin on Dewpointer for reading 
of atmosphere in field and laboratory 
Readily portable, operating on A.C. or 
enclosed battery. Jilinois Testing Labs 


723. Controlled Atmospheres 

24-page bulletin describes production 
problems with reference to dry atmo 
phere Pittsburgh Lectrodryer 


1724. Controls 
16-page bulletin 18 on meters and 
controls for processing and other plants 
Bailey Meter Co 
1725. Copper Alloys 
124-page data book on wrought 
per alloys. Chase 
1726. Corrosion Prevention 
Bulletin No. 730 on plastic paint for 
protection of metal surfaces exposed to 
acids, alkali oils, waters, alcohols 
U.S. Stoneware 


cop- 


Corrosion Resistance 
35-page booklet on plastic materia! 
of construction. Atlas Mineral Product 
1728. Corrosion Resistance 
32-page brochure on causes of corro 
sion and means of combating them 
Choice of materials for condenser tubs 
Revere Copper & Brass 
1729. Cr-Mo Steel Tubing 
Data Card 152 on 1! Cr, 05 
steel tubing. Allowable working 
sures. Babcock & Wilcoa 


730.) Crystal Models 
Folder describes unique kit for con- 
structing crystal models. Harshau 


W731. Cutting Fluids 

“More Than a Coolant Is Needed" is 
new booklet describing cutting fluid 
and lubricants. D. A. Stuart 


1732. Cutting Oil Chart 

Selection chart for seven Classes ot 
metal in nine machining operation 
Aldridge Industrial Oils 


733. Cutting Oi System 

Data and charts on new cutting oil 
dispensing jet and motor-driven pump 
Test results of overhead flood with 
conventional coolants v jet Gulf Oi 


1734.) Degreasing 

24-page brochure on medium-pH 
cleaner to follow solvent degreasing or 
other precleanet Northwest Chemical 


735. Densitometer 

Bulletin 39 on densitometer compara 
tor as an accessory for spectrographic 
analysis. Baird 


1736. Drawing Compounds 
Folder on lubricant for forming 
drawing of stainless. Hangsterfer 


1737. Duetile lron Castings 

12-page bulletin on pearlitic, ferritic 
and austenitic grades of ductile iron 
Properties, 12 typical uses American 
Brake Shoe 


738. Electrical Steel 

80-page book of engineering data on 
ilicon steels for the electricai industry 
Republic Steel 

739.) Furnaces 

Brochure on electric heat treatins 
melting, metallurgical tube, research and 
sintering furnaces. Pereny Equipment 
17. Melting 

Bulletin 527 on compact are furnace 


Melt time and power consumption for 
four alloy Detroit Electric Furnace 
Electrodes 
8-page bulletin on 
ments in low hydrogen 
Alloy Rods 
Electroforming 
Folder on uses and advantage of 
electroforming. Bone Engineering Corp 


743. 


Mo 
pres- 


and 


recent develop- 
electrode field 


Klectron Microscope 

New 20-page brochure describes in 
detail ten case histories in which the 
electron microscope has been at work 
solving problems of development and 
control in industrial laboratories. RCA 


Send Today 


for 


this Brochure — 


PROTECTION 


STEEL CITY TESTING MACHINES, 0... 


TESTIN 


MACHIN 


BRINELL 
DUCTILITY 


TENSILE 
UNIVERSAL 


and Special Testing Machine 


Without obligation send me you 
on testing instruments. Also special 


following types (check your intere 


Brinell Hardness 


[ Compression [ ]Te 


Transverse 


[_] Proving Instruments 


NAME 


TITLE 


and mail 


NATIONALLY ACCEPTED 


COMPRESSION 


TRANSVERSE 
HYDROSTATIC 
PROVING INSTRUMENTS 


s built to 


Your SPECIFICATIONS 


8817 Lyndon Ave. * Detroit 21, Mich. 


r brochure 
folders on 


| Ductility 


Hydrostatic 


Attach coupon to your letterhead 
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Loftus Universal Thermo-Induction fur- 


nace is the most flexible 60-cycle billet heater 


the first 


completely 


ever designed. You can heat every non-ferrous 
metal, in the same furnace, either consecutively 
or simultaneously, to its respective forging or 


extrusion temperature. The unit maintains high 


efficiency, constantly, even when 


universal.... 


heating short-length billets. 


60-cycle 
e Loftus Thermo-Induction ives 
induction g 


r you the most practical, depend- 


able, and efficient method of 


heating non-ferrous metals. You 
achieve uniform heating in a matter of seconds. 
Production is continuous, and completely auto- 
matic. The press operator controls the furnace. 
Separate, positive control of each coil is at his 


fingertips. 


The Loftus 60-cycle Thermo-Induction Heater 

illustrated is designed to heat copper, brass, 

aluminum, and cupro-nickel for extrusion pur- 
Soo poses. The unit is readily adaptable for 
> 


oT. forging and rolling processes. It is pos 


c 


es sible, with this billet heater to heat a 5 


dia. Aluminum billet to 800° F., an 8” dia. 
brass billet to 1550° F., and a 10” dia. cupro 
nickel billet to 1950: ALL AT THE SAME TIME, 
IN THE ONE FURNACE. Each billet is heated 


independently . . . trom a single control panel 


Send Today, for Booklet describing Loftus 


60 Cycle Induction Heating in Detail 


ENGINEERING 


Designers and Builders of Industrial Furnaces 


610 Smithfield Street ¢ Pittsburgh 22, Pennsylvania 


ie 
it 
ae 
= 
= 
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® 
. 
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Expanded Metal 

28-page book on uses of expanded 
metal Stainless teel, aluminum 
Monel, Inconel, carbon steel Penn 
Metal 


75.) Fabrication Data File 

Reference file of engineering infor- 
mation about equipment and processe 
used for stamping heavy weldment 
and pressed steel shape Brandt 


1716.) Fasteners 

40-page booklet on complete line of 
fasteners, their construction, uses, vari- 
ations. Simmons Fastener Corp 


Fasteners 

32-page booklet on 28 fastener prob- 
lems and how they were solved. Elastic 
Stop Nut 


1718.) Finishing 

Brochure on cleaners, phosphating 
compounds, spray booth material 
paint stripping operations. Pelron 
1719. Finishing 

Six bulletins describing finishing 
compounds for stainles teel, alumi- 
num, other metals. Apothecaries Hall 


1750.) Finishing 

16-page bulletin on phosphatizing 
machine and other finishing equipment 
Cincinnati Cleaning & Finishing Mach 
W751.) Finishing 

28-page catalog B-9 on corrosion- 
resistant baskets, rack crates and 
tanks and other fixtures for cleaning 
and finishing. Rolock 


752. Flaw Detection 
Illustrated bulletin on Spotcheck 
new dye-penetrant method for locating 
urface defects. Magnaftua 


1753. Flaw Detection 

Reprint describes penetrant dye 
method for detecting fine surface de- 
fects. Met-L-Chek Co 
1754.) Flaw Detection 

12-page bulletin on location of flaw 


by two dye-penetrant inspection meth- 
od Turco Products 


1755. Flow Meters 

37-page Bulletin 460-1 on differential- 
pressure-type flow meters Foxboro 
1756. Flow Meters 

Bulletin on gas flow meter for furnace 
installations. Hays Corp 
1757.) Flow Meters 

24-page manual on application and 
installation of indicating flow meter 
Meriam Instrument 
1758. Flow Meters 

Bulletin 201 on flow meter for ga 
used in heat treating Waukee Eng’g 
1759. Fluxing Tubes 

Folder S-6150 on graphite fluxing 
tubes used for degassing nonferrous 
metal National Carbon 
1760.) Forgeability 

112-page book, “Evaluating the Forge- 
ability of Steels Hot work character- 
istics in chart form for 94 steels. Timken 


1761. 


Forging Manipulators 
Folder on manipulators for automo- 
tive, ordnance, aluminum and specialty 


forging. Salem-Brosius 


1762. Forgings 

20-page Catalog 51 on various types 
of forgings, their strength and related 
data. Tables, drawing Merrill Bros 


1763. Forming 

72-page Catalog B-4 on equipment 
for forming, bending, pressing Cin- 
cinnati Shaper 
1764. Foundry Alloys 

24-page book on alloys for adding to 
ferrous and nonferrous melt Alter Co 


1765. Foundry Coatings 

Data on colloidal graphite tor mold 
washes, pattern Coatings, core coating 
chill coatings. Acheson Colloids 
1766.) Foundry Practice 

Bulletin on unit for curing intricate 
cores by dielectric heat. Allis-Chalme? 
1767. Foundry Supplies 

Cataloz 1043C on oi] and gas-burning 
equipment for cupola lighting. mold 
diving, ladle heating, core baking, fur- 
nace neating. Hauck 
1768.) Furnace Belts 

44-page catalog describes metal belt 
for quenching, tempering, carburizing 
and other applications. Ashworth Bros 
1769.) Furnace Fixtures 

l6-paze catalog on baskets, tray 
fixtures and carburizing boxes for heat 
treating. 66 designs Stanwood Corp 


1770.) Furnace Insulation 
Bulletin on ceramic fiber that can 
give impressive savings compared with 
high-quality insulating brick. Refrac- 
tories Div., Carborundum Co 
Furnaces 
High temperature furnaces for tem- 
peratures up to 2000 F. are described 
in leaflet. Carl-Mayer Corp 
W772.) Furnaces 
16-page bulletin on ga 
oil furnaces for heat 
melting. Knapp 
W773.) Furnaces 
Catalog and parts manual of kilns 
and electric furnaces. L & L Mfg. Co 
Furnaces 
16-page booklet “Proven Heat Treat- 
ing Efficiency” displays complete line of 
furnaces. Loftus Engineering 


W775. Furnaces 
Bulletin 162 on high speed furnace 


for forging, upsetting, extruding, stres 
reheving. Surface Combustion 


1776.) Furnaces, Annealing 
Folder of performance and cost data 
on radiant tube and roller hearth fur- 
naces. Gas Machinery 
Furnaces, Heat Treating 
Catalog on furnaces for tool room and 
veneral-purpose heat treat. Cooley 
1778.) Furnaces, Heat Treating 
12-page bulletin on conveyor furnace 
radiant tube gas heated, oil or electri- 
cally heated. Electric Furnace Co 
779.) Furnaces. Heat Treating 
Bulletin on furnaces for annealing 
normalizing, hardening, tempering 
forging. Flinn & Dreffein Engineering 
780.) Galvanizing 
4-page folder on recommendation 
for the proper preparation of material 
prior to hot dip galvanizing. American 
Hot Dip Galvanizers Assoc 
Gas Analysis 
Folder on gas analysis equipment for 
thermal conductivity measurement 
Leeds & Northrup 
1782. Gas Carburizing 
Bulletin on gas carburizing in rotary 
furnace American Gas Furnace 
1783. Glass Seal Alloy 
Data sheet on high-purity glass 
ing alloy with 29° Ni, 17°) Co, 53 
Vacuum Metals 


1784. Glass Seal Alloy 

Bulletin on Rodar (29% Ni, 17° Co 
53°, Fe) for sealing metal to hard glas 
Wilbur B. Driver 
1785. Gold Plating 

Folder on salts for bright gold plating 
Also lists equipment needed. Sel-Re. 
1786.) Graphite Electrodes 

164-page vest-pocket data book on 
vraphite electrodes and electric-are fur 
nace practice International Graphite 


, electric and 
treating and 


1787. Hardness Tester 
20-page book on hardne testing b 
Rockwell method ‘lark Instrument 


1788. Hardness Tester 
Literature on Brinell testing ma 
chine Detroit Testing Machine Co 


1789.) Hardness Tester 
Bulletin ET 439 on new portable hard 


ne vester Newage International 


1790.) Hardness Tester 

Design and operating instructions fot 
portable Vickers hardness tester. Test 
ng Equipment Co 
Heat Exchange 

Sulletin 511 gives engineering data on 
heating and cooling applications of fin 
tube equipment. Brown Fintube 
1792.) Heat Treating 

56-paze “Heat Treating Alloy Steel 
Republic Steel 
1793.) Heat Treating 

Handy, vest-pocket data book has 72 
pages of chart table diagrams and 
factual data on late steel pes ification 
heat treatments, et Sunbeam 


1791.) Heat Treating Aluminum 
Bulletin 14-T on ovens tor heat treat 
ment of aluminum and other low 
temperature processing Young Bro 
1795. Heat Treating Baskets 
Information on designs of baskets for 
heat treatment of small parts. Hoffman 


1796.) Heat Treating Fixtures 

Poldet how 21 example of heat 
treating fixtures, trays, baskets, retort 
Allied Metal Specialties 


1797.) Heat Treating Fixtures 
24-page catalog on heat and corrosion 
resistant equipment for heat treating 
and chemical processing. 30 Classifica 
tions of equipment. Pressed Steel 


1798.) Heat Treating Pots 

Bulletin 110 gives data on size 
shapes of cast nickel-chromium 
tion pot Fahralloy 


1799, Heating Elements 
24-page Bulletin H on electric heating 
elements Include extensive tabulat 
data on physical and electrical specif 
cations for various size Globar Dit 


1800.) Heavy Duty Cleaning 
Booklet on LP cleaner for all metal 
except aluminum. Cowles 


BOL. High Speed Steel 
8-page bulletin on M-2 type hirh 
peed steel Latrobe 


1802. High Speed Steels 

Catalog of grades, applications, heat 
treatment of high speed steel Vana 
dium-Alloys Steel 


1803. High-Temperature Alloys 
Property data for 21°) Cr, 9°. Ni heat 
resistant alloy Electro-Alloys Dit 


1804. High-Temperature Alloys 
“Haynes Alloys for High-Temperature 
Service ummarizes all available data 
on 10 super-alloys and lists physical 
and mechanical properties of two newly 
developed alloy Haynes Stellite 


1805. High-Temperature Alloys 
New 12-Lave booklet on tabrication 
and design data for stainle 330 «35 
Ni-15 Cr’: and other alloy Rolled 
Alloys 
1806.) High-Temperature Belts 
24-page bulletin on metal conveyor 
belt Wickwire Spencer 
1807. High-Tensile Steel 
Bulletin on nickel coppel teel of 
low-alloy, high-strength type Young 
fown Sheet and Tube 
1808. Identifying Alloys 
sooklet of procedures tor rapid iden 
tification of more than 125 metals and 
alloy International Nickel 
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POINTS REMEMBER 


sodium hydride descaling is: 


PRODUCTIVE 


POSITIVE 


And economy makes four... four major reasons you'll If you already have a hydride descaling unit. 
; want to investigate the advantages of sodium hydride Mths offers you a dependable, continuing supply of 
descaling. high quality sodium to operate it. Hf you'd like to 
j 3 This versatile method descales a wide range of install one. we can help there. too. With suggestions, 
: metals and alloys in only minutes. And with compact, recommendations, estimates that will) put’ this 
i low-cost, easily maintained equipment. No problem of adyvaneed, highly eflicient method to work for you 
waste disposal or of metal pitting. Unlike pickling, promptly, 
“ sodium hydride descaling never attacks base metal... For lower labor costs, higher production, more posi- 
i acts uniformly on crevices and high spots alike. tive descaling, mail this coupon today. 


For Titanium, Carben and Alloy Steels, Stainless Steels, High Speed 
Fool Steels, Cast Tron, Nickel, Inconel, Copper, Silver, Stellite. 


ETHYL CORPORATION 


100 PARK AVENUE, NEW YORK 17, NEW YORK 
ATLANTA, BATON ROUGE, CHICAGO, DALLAS, DAYTON, DENVER, DETROIT, HOUSTON, 
KANSAS CITY, LOS ANGELES, NEW ORLEANS, PHILADELPHIA, PITTSBURGH, SALT LAKE CITY, 
SAN FRANCISCO, SEATTLE, TULSA, MEXICO CITY AND (ETHYL ANTIKNOCK, LTD.) TORONTO 


METALLIC 


ETHYL 


| ETHYL CORPORATION 
; 100 Park Avenue, New York 17, N.Y. 

a | Please send me brochure on NAME 

Ee | Sodium Hydride Descaling de FIRM 
| scribing its uses, advantages, ADDRESS 

| typical reactions and neces- 
| sary equipment. 
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1809. Ilium 


Data on corrosion resistance, strength 15 500 000 
and workability of Ilium allov. Jllinm 


Corp 


1810. D & D 
Chart shows X-ray analysis curve for ce veel 


Ilium. North Am. Philips 


811.) Immersion Heater 

Catalog on heater features applica- 
tion data for calculating power require- 
ments for heat processing tanks. Cleve- 
land Process Co 


$12.) Impregnating Castings 

Folder on 6-step impregnation proces: 
to eliminate porosity in castings. In- 
cludes data on impregnating material 
American Metaseal 


1813. Induction Heating 
Book contain: elector chart and 
heating and melting speeds for induc- 
tion equipment. Ajax Electrothermi ‘ 
This veor Lamination Die to start measured 1x 3!ox6!4 in. 
1814.) Induction Heating 


12-page bulletin 5679 on induction Average run of this die, blanking silicon sheet steel, was 90,000 to 


hardening, brazing, annealing at 1000 100,000 blanks per grind of die. 12,000,000 pieces were blanked 
3000, and 10,000 cycles. General Electric 


1815.) Induction Heating 
damps— at least 1.500.000 pieces 
Bulletin 1440 on system for safety with el ridding ut least 1.500, pieces. 
control of induction heating through When finally unfit for further use, the die was 


use of components built into every unit , 
Linders » in. thick. Punch also was made from 


out. when superintendent furthered service by holding die in press 


1816.) Induction Heating 

60-page catalog tells of reduced cost 
and increased speed of production on 
hardening, brazing, annealing, forgine 
or melting jobs. Ohio Crankshaft 
1817.) Induction Heating 

Data folder on megacycle tube-type 
machines for soldering, brazing, hard 
ening. Sherman Industrial Electronics 2945 W. HARRISON STREET «+ CHICAGO 12 ILL. 

Melting BRANCHES 
ee DETROIT, MICH. ¢ ST. LOU MO e MILWAUKEE. WIS 

induction melting furnaces for sand INDIANAPOLIS, IND. ¢ TOLEE HIO ¢ EAGLE RIVER, MICH 
permanent mold and die casting found- 
ries. Russ Electric Furnace 


ESTABLISHED 


1819. Finishing G re A N D L oO W T E M E AT U E Ss 


Catalog gives complete story 


on planning industrial finishing systems 
and shows many installations of clean- 
ing and pickling machines. R.C. Mahon - 


1820.) Industrial Planning 
Booklet 127 on furnaces, ovens, dryers Combine high and low temperatures within 
and special automatic machines for in- the same cabinet with all controls self con- 


dustry. Continental Industrial Engineers al” we ) tained. Unit measures 50°x28"x 20" with a 
ib testing chamber: 12°x12°x 12". Temperature 
Folder on equipment and uses ol 4 range is from -60 F., to 185 F. Heat appli 
television in industry. RCA 575 cation is accomplished with reverse cycle 
MARK MEGISTERLO refrigeration, which eliminates the hazards 
associated with open heating elements. A 
COMPLETE TEMPERATURE RANGE blower is provided for even distribution of 
meter-type instruments for indicating temperatures and greater testing accuracy. 
alety ESTING UNITS Latch-type or hinge-type door optional. Accel 
Mi apolis-Honeywe T erated pull-down to -80 in 40 minutes or less 

1823. Investment Castings 
Production techniques, accuracy, ad- 
vantage of investment casting, design- 
ing investment castings. Arwood Pre- 

cision Casting 


1822. Instruments 
20-page Catalog 1053 on millivolt- 


Write today for more complete information 


1824. Laboratory Equipment 

‘Laboratory Spotlight” catalogs lab 
oratory ovens, colorimeters, balance 
microscopes. Harshau 


1825. Laboratory Furnaces 
Data sheets on complete line of lab- 
oratory furnaces for metallurgical cper- 
ations. Boder Scientific 
1826. Leaded Steels 
Folder on lead-bearing, cold finished 


bars which machine about 80 faster 
than B1113. LaSalle Steel 


1827. Leak Detection 

Survey of custom leak detection serv- 
ice; equipment and procedure Con- 
solidated Engineering Corp 

INDUSTRIAL & Diviston 

1828. Leak Detector 

ak WEBBER MANUFACTURING COMPANY, INC. 
trometers, other instruments Con- (Formerly Webber Applionce Co, Inc) 
solidated Engineering 2747 MADISON AVENUE - INDIANAPOLIS 3, INDIANA 
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They're still talking in shops that use 


COLD FINISHED STEEL 


The list of shops making J&L “1200” Cold 


Sh | d k Finished Steel a permanent specification keeps 
op records keep growing. Production records prove—again 
proving the logic of and again—that here is a new, free-cutting steel 

with exceptional machinability and uniformity. 
using J&L ‘1200 


COLD FINISHED STEEL 


There are two things you should do today: 
in terms of 


re 7 Obtain complete information concern- 
rh SU PERIOR MACHINABILITY ing J&L “1200” Cold Finished Steel. 

“3 Try J&L “1200” Cold Finished Steel 
4 HIGHEST QUALITY FINISHES 

DEPENDABLE UNIFORMITY 


, Here's a booklet that will help you . . . 
EXCEPTIONAL EFFICIENCY ee SEND FOR YOUR COPY TODAY! 


from machines and 
operations 


jes 


Jones & Laughlin Steel Corporation 
405 Gateway Center 
Pittsburgh 30, Pa. 


I'd like a copy of your booklet “J&L 1200 Cold 
Finished Steel.” 


JONES & LAUGHLIN 
STEEL CORPORATION 


PITTSBURGH 


METAL, 
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The Cambridge 
Wire Cloth Co. 


Dept. B * Cambridge 6, Md 


SPECIAL 
METAL 
FABRICATIONS 


See Baskets-Wire'' in your classified phone directory 


1829, 


Low-Temperature 
Properties 

Article on application of extreme low 
temperatures to metallurgy. Behavior 
of metals at low temperatures. Arthur 
D. Little 


1830. Low-Temperature Tests 

Bulletin MP9-1 on properties of 1020 
steel at low temperatures and details 
of Collins helium cryostat. A. D. Little 


1831. Machining Titanium 

Recommendations for turning, mill- 
ing, drilling, tapping and grinding tita- 
nium. Mallory-Sharon 


1832. Magnesium Applications 
60-page book gives 54 case studies on 
uses. Dow Chemical 


1833. Magnesium Welding 
Reprint describes an investigation to 

evaluate inert-gas-shielded metal-arc 

welding of magnesium. Air Reduction 


1834. Magnets 

Folder on lifting magnets gives sizes, 
lifting capacity and electric current 
necessary. O. S. Walker 
1835. Marking Devices 

20-page indexed catalog on marking 
devices and equipment. Newark Stamp 
and Die Works 


1836. Material Handling 
Bulletin 100 on plate lifting clamps 
Smith Material Handling Devices 


1837. Meehanite Castings 
8-page bulletin on five engineering 

grades of Meehanite. Hardenability, 

other properties, uses. Am. Brake Shoe 


1838. Melting 

24-page book on electric furnaces for 
steel mills and foundries. Table of 
types, sizes, ratings. American Bridge 


1839. Metal Cutting 

64-page catalog No. 29 gives prices 
and describes oe line of rotary 
files, burrs, metalworking saws and 
other products. Martindale Electric 


1840. Metallograph 
a. described in catalog 
E-240, furnishes four different accurate 
images of same sample for complete 
identification with bright field, dark 
field or polarized light. Bausch & Lomb 


I8tl. Metallograph 
40-page brochure on Vickers research 
metallograph. R. Y. Ferner 


1842. Metallurgical 

200-page catalog of metallurgical ap- 
paratus: cutters, grinders, mounting 
presses, polishers, metallographs, mi- 
croscopes, Cameras, testing machines, 
analytical apparatus, spectrographs, 
furnaces, accessories and supplies, and 
250 recommended metallurgical books 
Buehler Ltd 


1843. Metals Literature 

Paper before Special Libraries Assoc 
surveys various machine systems for 
literature searching. A.S.M 


1844. Micrographic Equipment 

6-page bulletin on a universal camera 
microscope giving plate magnifications 
from 4 to 3000 ‘ull details on optics 
and accessories included. Opplem Co 


1845. Microhardness Tester 

Bulletin DH-114 on Tukon hardness 
testers in research and industrial test- 
ing. Wilson Mechanical Instrument 
1816. 

Catalog on Cooke microscopes in- 
cludes data on incident light phase 
contrast equipment and illuminator 
R.Y. Ferner 


1847. Moly-Sulphide Lubricant 
40-page booklet on Moly-sulphide 
lubricant gives case histories for 154 
different uses. Climar Molybdenum 
1848. Nonferrous Tubing 
Bulletin on seamless, brazed and lock 


MARTINDALE 
| 


ROTARY BURS AND FILES 


Made of high-speed steel, Produced in our own 
factory where uniform hardness is assured by 
heat-treating on clectric furnaces on which the 
temperature is closely controlled by electric eves 


Set AB (Bure) AF (Files) 


Sets AB & Al Per Set 


1 set SILOS net 
11 sets 9 7S net 
12 or more 8.45 net 


The above sets, with '4" diameter shanks, are 
composed of the & most popular sizes for gen 
eral use 

Over 200 sizes and shapes (otal over 75,000 
pieces) are carried in) stock for immediate 
shipment 


DEMAGNETIZER — Model D-3 


This tool quickly and easily removes magnetism 
from cutting tools such as cutters, drills, saws 
etc., and thus keeps them free from chips and 
metal-slivers that reduce production. Cuts cost 
of tool maintenance 


HEAVY DUTY ETCHER 


Model A-A has wide use as a production line 
etching tool, With six heats it is effective on 
small parts and also on large pieces such 
shovels, castings, et Comple e with ground 
lead, heavy metal case, etc. 


Send for new Catalog No. 20 with 64 pase 
of Mamtenance, Production and Safety 
quipment 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohle 
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seam tubing in brass and copper 
H & H Tube and Mfg 


1819. Oi Quenching 

8-page brochure tells in detail how 
carbon steel often can replace alloy 
steel when additive is used in the 
quenching oil. Aldridge Industrial Oils 


1850. Paint Stripping 

13-page instruction booklet on paint 
stripping from all metals Octagon 
Process 


1851. Peening 
Bulletin on use of cut wire shot for 
peening and cleaning. Park Chemical 


1852. Phase Contrast 

16-page Bulletin D-104 on theory, 
applications and equipment for phase 
contrast microscopy. Bausch & Lomb 


1853. Phosphate Coating 

12-page “Phosphate Coating Chem- 
icals and Processes” gives data on paint 
bonding, rust proofing, protecting fric- 
tion surfaces, improving drawing and 
extrusion. American Chemical Paint 
1854. Pickling 

80-page book “Efficient Pickling 
covers all variables of process. Many 
charts and tables. American Chemical 
Paint 


1855. Pickling 

12-page bulletin on mechanical pick- 
lers, crates, baskets, chain and acces- 
sories. Youngstown Welding & Eng’g 
1856. Piezoelectric Data 

28-page technical discussion of piezo- 
electric elements and materials. Design 
and uses. Brush Electronics 


Rapid Quench Oven for 
heat treating aircratt parts 


Young Brothers Ovens are designed and built to meet the most 
exacting requirements of the metal-working industry. © Leading 
manufacturers in this field are finding that Young Brothers Ovens 
are vital in improving the quality of their products and increasing 
production. Various branches of the Armed Services, too, have 
approved the use of Young Brothers Ovens where heat treating 


applications are required. 


For over 50 years Young Brothers 


has been continually developing batch and conveyor ovens for 


new processes, materials and products. 


The proven depend- 


ability of these ovens for heat-treating requirements up to 950 F. 
is your assurance of finest results at lowest cost. © Experienced 


engineers are available for 


consultation without obligation. 


Write for Bulletin 14-T on heat-treating. 


YOUNG BROTHERS COMPANY 


1829 Columbus Road 


Estab. 1896 


Cleveland 13, Ohio 
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1857. Piezotronies 
20-page brochure on applications of pi- 
ezoelectric materials. Brush Electronics 


1858. Plating 

Booklet on chemical plating process 
for applying nickel to difficult-to-plate 
parts and shapes. Gen. Am. Transpor- 
tation 


1859. Plating 
Bulletin on metallic rectifier power 
supplies for electroplating. G. E 


1860. Porous Chromium 

12-page bulletin on hard, porous 
chromium coating for cylinder bores 
and bearing surfaces. Van der Horst 


1861. Powder Metallurgy 

Data on annealed carbonyl iron pow- 
ders, hydrogen reduced iron powders 
and Magna-tites. Magnetic Powders 


1862. Powder Metallurgy 

32-page handbook gives 24 case his- 
tories of parts designed or redesigned 
for powder metal production. Cost 
comparisons; definitions of terms and 
list of standards. New Jersey Zinc 


1863. Powder Metallurgy 

Reprint on high density iron powders 
their structure and processing. Plastic 
Metals Div 


1864.) Precision Casting 

Discussion of alloy selection and de- 
sign of investment castings. Arwood 
Precision Casting 


1865. Precision Castings 
8-page booklet on uses of precision 
castings, ferrous and nonferrous. Jelrus 


1866. Precision Forgings 

Data folder on small metal parts 
forged to within a few thousandth: 
Utica Drop Forge 


1867. Pure Metals 
_ Data sheets on vacuum melted cobalt, 
copper, iron and nickel. Vacuum Metals 


1868. Pyrometer Supplies 
56-page Users’ Manual and Buyers’ 

Guide. Specifications, prices, thermo- 

couple calibration data. Bristol Co 


1869. Pyrometer Supplies 
Buyers’ Guide for pyrometer supplies, 
No. 100-4. Minneapolis-Honeywell 


1870.) Pyrometers 

Data on indicating pyrometers and 
dial-type thermometers for immersion 
use to 1500 F. Seico 


Pyrometers 

Information on Xactemp pyrometers; 
also Xactline straight-line temperature 
control for use with any standard con- 
troller. Claud S. Gordon Co 


1872.) Quenching 
“Handbook on Quenching” gives com- 
plete information. E. F. Houghton 


1873. Quenching 
8-page bulletin on continuous quench 
tank conveyor. Klaas Machine & Mig 


Quenching 

Bulletin 120 on use of heat ex- 
changers to provide heat control in 
quenching bath. Niagara Blower 


1875. Radiant Heat 

Folder on flameless’ incandescent gas 
burner for drying, heating, heat treat- 
ing. Granco 


1876. Radiation Detectors 
Specification Sheet 84 on Radiamatic 
compensated radiation detectors for 
use with variety of pyrometric instru- 
ments. Minneapolis-Honeywell 


1877. Reamer Selector 

Pocket-size selector lists 143 standard 
hole sizes which can be reamed. Lavallee 
& Ide 
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/ 
| 
| 
qoune 
}() 


A simple method of 
controlling tempere 
atures in: 


WELDING 
© FLAME-CUTTING Also 
© TEMPERING available 
© FORGING in pellet 
* CASTING ad 
* MOLDING liquid 
DRAWING 
© STRAIGHTENING 
HEAT-TREATING 

IN GENERAL 


It's this simple: Select the 
Tempilstik® for the working 
temperature you wont. Mork 
your workpiece with it. When 
the Tempilstik® 
the specified temperature has 
been reached. 


mark melts, 

gives up 
to 2000 
readings 


Available in these temperatures ( F) 


113 263 400 950 1500 
125 275 450 1000 1550 
138 288 500 1050 1600 
150 300 550 1100 1650 
163 313 600 1150 1700 
an 325 650 1200 1750 
200 338 700 1250 1800 
213 350 750 1300 1850 
225 363 800 1350 1900 
238 375 850 1400 1950 
250 388 900 1450 2000 


FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 16%,” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies + industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 
Dept. 1§ + 3000 South Wallace St., Chicago 16, III 
Dept. 16 + 2035 Hamilton Ave., Cleveland 14, Ohio 


1878. Reeorder Controllers 
48-page ND 46(1) gives specification 
installation pictures of recorders and 
controllers for temperature, strain 

other variables. Leeds & Northrup 
1879.) Refractories 

12-page brochure on products for 
casting special refractory shapes and 
for gunning and troweling applications, 
for services to 3000 F. Johns-Manville 


1880.) Refractories 

Form 1409 on fused stabilized zirconia 
refractory for furnace linings, metal 
melting, other uses. Norton Co. 


Refractory Mixes 

16-page bulletin 315 propertie 
and applications of sillimanite supe 
refractory ramming mixes and furnace 
patches. Chas. Taylor Sons 
1882. Refractories 

32-page data book on plastic refrac- 
tory and its use in steel plant con 
struction. Ramtite 


1883. Resistance Testing 

Bulletin 100 on production tester fo 
measuring electrical resistance. Rubicon 
1884. Riveting 

64-page book covers selection, hol 
preparation, gun riveting, squeezer riv 
cting and other methods, rivet remova 
and inspection. Hi-Shear Rivet Tool Co 
1885. Roll Formed Shapes 

24-page Bulletin 1053 on designing 
forming and producing shapes from 
ferrous and nonferrous metals Roil 
Formed Products Co 


1886.) Rubberized Abrasives 

Folder on rubberized abrasives fo 
burring, smoothing polishing 
Crater 
1887. Rust Preventives 

12-page bulletin on water-soluble rust 
preventive compounds Production 
Specialties 
1888. Rustproofing 

Data sheet on slightly alkaline com- 
pound NR-31 for rustproofing iron and 
steel. Enthone 
1889.) Rust Removal 

Booklet on rust and tarnish removal 
Instructions on use of six new product 
Octagon Process, Inc 
1890.) Salt Bath Furnaces 

Information on electrode-type salt 
bath furnaces. Bellis 
1891.) Salt Baths 

75-page manual on salt 
case hardening and heat 
DuPont 
1892.) Saws 

Catalog C-53 describes 35 models otf 
metal-cutting saws Armstrong-Blum 
1893.) Serew Machine Products 

64-page buyers’ guide of companie 
available for contract work. Equipment 
available, secondary services and spe 
Cialties, N.S.M.P.A 
1891.) Serew Thread Inserts 

Design Handbook 652 on screw thread 
bushings for all metals. Heli-Coil 
1895.) Selective Carburizer 

Information on new product for use¢ 
as stop-off during selective carburizing 
Walmil Co 
1896.) Shell Molding 

4-page article in Metal Trends, Vol. 1 
No. 1. American Brake Shoe 
1897.) Shell Molding 

Folder on carbon equipment used in 
hell molding proce: Speer Carbon 
1898.) Shot Peening 

Selection and use of shot and grit for 
peening. Cleveland Metal Abrasive 
1899. Shotblasting 

16-page “Primer on the Use of Shot 
and Grit Problems of blast cleaning 
operations. Hickman, Williams 

(Continued on p. 32A) 
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Kinney Manufacturing Co., 
manufacturers of Vacuum and 
Liquid Pumps. Representatives 
throughout the United States 
and in Foreign Countries. 


KINNEY MANUFACTURING CO. 
3584 Washington $1. * Boston 30, Moss 
Please send Bulletin V-51B describing the 
Kinney Vacuum Pump line Single Stage 
Pumps — 4 Compound Pumps 

Nome 

Company 


Street 


| 
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take a closer look at 


Don't be “penny wise and pound foolish” are critical factors. This is particularly true 
where stainless steel piping is concerned. where costs resulting from failures in serv- 
The most economical choice does not al- ice—replacement of equipment and lost 
ways imply the least initial cost as working —_— production due to down time—may exceed 
pressure, methods of joining, installation the initial cost of the piping. 

costs and allowance for loss by corrosion 


Figure A 


8 


Figure C Figure D 


IPS, Type 04) 


with O10” loss 
+ of wall thickness 


4+ 4 
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Ratio of Cost 
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Ratio of Cost 
| Ratio of Wall Thickness 
05 405 805 55 0S 4085S 805 ws 405 sos 
% of Wall Loss Ratio of Maximum 
Allowable Working Pressures 


CORROSION RESISTANCE WORKING PRESSURES costs 


For long service life it is advisable to allow for As shown in Figure B, the heavier pipe sched- Although the lighter schedules cost less, os 
some loss in wall thickness where stainless ules permit higher working pressures, thus per- shown in Figure C, you actually get more for 
piping is employed to combat severe corrosion. haps permitting the use of smaller diameter your money with the heavier schedules because 
As shown in Figure A even a small loss means piping, or offering greater flexibility for subse- the ratio of increase in cost is less than the 
an appreciable percentage loss of wall thick- quent changes in operational procedures. ratio of increase of wall thickness (Figure D). 
ness in the lighter weight schedules. 


1 IPS Methods of Joining & Installation Costs 


From the standpoints of economy and ease of 
installation, it is extremely important that at- 
tention be given to methods of joining, fit- 
tings, etc. because: 

1. Schedule 40 IPS is the lightest weight pipe 
specifically designed for threading. 

2. Fittings which provide a good thread and 
also afford structural strength at the joint are 
not commercially available for lighter weight 
pipe. 

3. Field welding of thin wall pipe is difficult. 
4. Misalignment of connections can cause 


Wea!) thicknoys Wall Thickness high installation costs. 


While various types of fittings are available for the lighter 

weight pipe schedules, they should be examined carefully as 

to initial cost, installation cost, working pressure permitted 

and ease of adaptation to existing lines. en 
Whatever your stainless piping problems, Mr. Tubes— 

your B&W Tube representative—can provide valuable assist- THE BABCOCK & WILCOX COMPANY 

ance. Consult him for advice on the stainless piping or tub- TUBULAR PRODUCTS DIVISION 

ing that will afford optimum cost-life ratio under your Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Steel Tubing 

service conditions. Alliance, Ohio—Welded Carbon Steel Tubing 
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Wheelco 
Instruments 


FREE... to pyrometer users 


42 page 
data book— 


Helps select proper sensing units and 
accessories for each control job! 


Just what you've been looking for... 42 page Wheelco Data Book 


and Catalog saves time, helps you select right sensing units and 


accessories tor improved operation of instruments. Gives complete 
information on thermocouples, radiation detectors, resistance bulbs 
and other accessories, including wire sizes, resistance and Temper- 
ature-Millivolt curves. All items conveniently listed by materials, 
simplifying identifieation ind interpretation of T-M curves. It’s a 
complete ‘handbook” on standard thermocouples used with all 
types and makes of pyrometers, Write for your free copy today! 


WHEELCO INSTRUMENTS DIVISION, DEPT. F, 1518 ROCK STREET, 
BARBER-COLMAN COMPANY, ROCKFORD, ILLINOIS 


BARBER-COLMAN COMPANY, ROCKFORD, ILLINOIS 


e A * Air Distrit Products * Aircraft Controls * Small Motors « 


VERd snd perators * Molded Products Meta! Cutting Tools Mach 


ne Tools * Textile Machinery 
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1900. Silicon Bronze 
Article on silicon bronze from “Lavin- 
got Technical Journal”. Lavin 


1901. Sodium 

24-page book on handling sodium in 
the laboratory and plant. Application 
to descaling. Ethyl Corp 


1902. Solder 
Leaflet on rosin core solder. Wire 


sizes, compositions and quantities 
Federated Metals 


1903. Solder Stripper 

Data sheet on alkaline material for 
stripping tin, lead and lead-tin without 
attacking base metal. Enthone 


1904. Soldering 

Bulletin on solder preforms for vari- 
ous methods. Kester 
1905. Soldering lrons 

8-page bulletin on soldering irons and 
soldering iron tips. General Electric 
1906. Soldering Lrons 

Folder on electric soldering 
other soldering equipment 
& Wires, Inc 


1907. Solution Heating 
Bulletin 12 on electric heating of 
pickling and plating solutions. Pyrosil 
1908. Sonie Thickness Tester 
Measurement of wall thickness from 


irons, 
Insulation 


one side by sonic method. Branson 
1909.) Spark Testing 
20-page spark test guide features 


spark diagrams of 13 standard tool and 
die steels. Carpenter Steel 


1910.) Specifications Index 

28-page cross index lists copper alloy 
specifications of nine different Govern- 
ment agencies. American Brass 


1911. Specimen Grinders 

6-page booklet describes grinders and 
surfacers for metallurgical samples, 
both belt and wheel types for wet or 
dry grinding. Buehler Ltd 


1912. Specimen Mount Press 

Bulletin describes press featuring pre- 
heated premolds, rapid closing and uni- 
versal application for thermosetting or 
thermoplastic materials in three sizes 
Buehler Ltd. 
1913. Spectrograph 

16-page catalog G2-53 describes grat- 
ing spectrographs for precision analysis 
Jarrell-Ash 
1914. Spring Steel 

18-page reprint compares three alloy 
spring steels. International Nickel Co 


1915. Springs 
12-page booklet on inspection and 


quality control of springs. Hunter 
Spring Co. 
1916. Spring Steels 


Spring steel catalog offers 785 sizes 
of hardened and tempered spring steels. 
and 133 cold-rolled and bright annealed 
sizes in stock. Sandvik Steel 


1917. SR-4 Testing Machine 
Bulletin 4202 on 50,000-lb. machine 

with weighing system based on SR-4 

strain gage Baldwin-Lima-Hamilton 


1918. Stabilized Stainless 
Bulletin 144 on Type 321 stainless 

tubing. Condensed data on properties 

and fabrication. Babcock & Wilcor 


1919, Stainless Fabrication 

133-page book covers welding, rivet- 
ing, soldering, joint design, machining, 
forming, annealing, pickling, finishing 
of stainless steels. U.S. Steel 
1920. Stainless Steel 

12-page booklet on stainless alloy 
products for chemical and petroleum 
industries. Solar Aircraft 
1921. Stainless Steel 

Slide chart Set top at a certain 
fabricating operation, bottom shows 
rating of each standard grade. On re- 
verse side, heat treating and corrosion 
data are given. Carpenter Steel 
1922. Stainless Steel 

Bulletin gives examples of five types 
of stainless steel castings. Sivyer 


1923. Stainless Fastenings 
20-page catalog of stainless steel cap 
screws, nuts, washers, machine screws, 
sheet metal screws, set screws, pipe fit- 
ting and specialty items. Star Stainless 
Screw 
1921. Stainless Steel 
44-page book gives detailed informa- 
tion on use of stainless steel in the 
chemical industries. Crucible Steel 


1925. Stainless Steel 
Bulletin shows plates, forgings, sheets, 
tank heads, flanges. G. O. Carlson 


1926. Stainless Steel 

32-page book on corrosion resistance 
of stainless steels. 18 tables on tests in 
acid, neutral and alkaline solutions 
International Nickel 


1927. Stainless Steels 
20-page book on uses of 
steels. Electro Metallurgical 
1928. Stainless Tubing 
28-page book on corrosion, uses and 
fabrication of stainless steel tubing 
Steel and Tubes Div., Republic 


stainless 


BUSINESS 


No Postage Stamp Necessary If Mailed In the United States 


REPLY 


CARD 


4c 


POSTAGE WILL BE PAID BY— 


METAL PROGRESS 
7301 Euclid Avenue 
CLEVELAND 3, OHIO 


1929. 


Steel Tubing 
May issue of Tube Bulletin 
article on improvement of qu 


tubular products. Also detaile 


list. A. B. Murray 
1930. Steel Tubing 
48-page Handbook F-3 on fat 
and forging steel tubing ] 
shaping, cutting and joining op 
described. Ohio Seamless Tube 
1931. Stress Relieving 
Bulletin 650 on car-bottom, 
tion-type furnace for stress r 
Mahr Mig 
1932. Subzero Freezer 
8-page folder on portable 
110-volt a.c., operating to — 18 


shrink fitting, hardening, st 
and testing. Webber Appliance 
1933. Subzero Treatmen 


12-page bulletin on subzero tr 
of tool steel and increase in 
resulting. Sub-Zero Products 
1934. Superalloy Fasten 
“Bolt News” article tells h 
superalloys are being made int 
ers for jet engines, guided mis: 
atomic propulsion applications 
Harper 
1935. Super High Speed 
Folder on molybdenum, 8° 
high speed steel for use at spe 
25°) greater than with ordin: 
speed steel. Heat treatments 
tive coatings and uses. Firth 
1936. Surface Pyrometet 
Bulletin 168 on instrument f 
accurate readings of surface 1 
tures. Pyrometer Instrument 
1937. Surface Roughnes 
8-page bulletin on basic feat 
applications of direct reading s 
filometer. Micrometrical Mfg 


1938. Temperature Con 
Bulletin F 5783 on Model 2! 

Capacitrols. Wheelco 

1939. Temperature Con 
Catalog of pyrometer supp! 

data on thermocouples, protect 

other accessories. Arklay S 


1910. Temperature Con 

Data sheets on high resista: 
cating pyrometers. Also cont 
resistance thermometers We 


1941. Temperature Con 
Bulletin 50H describes ther 
pyrometer controller. Therm¢ 
1942. Tempering 
Bulletin 1E 11 on tempering ; 
applications in liquid baths. ] 
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c) Direct gas-fired hardening fur- 
© 


Cleveland, Ohio 


FIRST CLASS 
PERMIT No. 1595 
(Sec. 34.9P.L.&R.) 


at Treat Furnace Layout 
.lst of a Series 


_@ 


Drain section 


Direct gas-fired normalizing 
furnace 
Transfer (and tip over) from 


Controlled cooling zone drain section to draw furnace 


Quench tank and elevator for 


anes © Indirect gas-fired drow furnace 
oil or water 


Tip-over at discharge end of 
draw furnace 


A new furnace to bat for five existing 
furnaces—-handles overflow production, replaces any 
furnace down for repairs, and has the extra capacity for 
treating war-production forgings of special alloy steels. 


Designed by Holcroft, the unit as laid out above, is the 
buffer behind existing furnaces which normalize, anneal, 
harden-quench-draw, normalize-harden-quench-draw, 
or cycle anneal the forging production. A‘‘U-type” layout 
puts both charge and discharge ends of the unit on a 
main trucking aisle to simplify material routing. 


This is custom engineering at its finest—the type that 
studies your problem and develops the right furnace, or 
combination of furnaces, for the job. Cost? Let's be 
realistic: more, perhaps, for a Holcroft furnace—but 
much, much less per heat-treated piece. Write today for’ 
more information. Holcroft & Company, 6545 Epworth, 
Detroit 10, Michigan. 


CHICAGO CLEVELAND 15 WOUSTON 1 CANADA 
1H. Bradley, A. A. Engetherdt Wellace F. Schott R.E. McArdle Walker Metal Products, Ltd. OFLA. 
4209 South Western Blvd. 1900 Ewclid Ave. 5724 Nevigation Bivd. Windsor, Onterie Poris 8, Fronce 
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1943. 


Test Chambers 


Catalog folder on environmental test 


chambers 


for 


temperature, 


humidity, 


altitude and various combinations in- 


cluding 


extremely 


low 


American Research Corp. 


1944. 


Test Chambers 


temperature 


Bulletin on test chambers for temper- 


atures from 


1915. 


Testing 


200 


F., humidity 
from 20 to 90°. , pressures corresponding 
to 0 to 80,000 ft. altitude 


Tenny Eng'g 


Bulletin on mechanical and nonde- 
structive testing and on certification in 
up by 


accordance 
the 


with 
American 


procedure set 


Standards Association 


American Standards Testing Bureau 


1916. 


Testing Equipment 


New 80-page illustrated catalog lists 
over 130 testing and measuring equip- 
ments for laboratory and production- 
General Electric 


line use 


1947. 


Testing Machines 


28-page catalog on screw power uni- 


versa 


1948. 


Brochure 


on 


testing machines and accessories 
Construction, specifications 


Riehle 


Testing Machines 
machines 


for 


testing 


hardness, compression, tensile proper- 


ties 


1949, 


Testing Springs 


Steel City Testing Machines 


Bulletin on two high-power spring- 


testing machines. 


1950. 


Testing Tubing 


Testing Equipment 


Bulletin on test stand for determining 
physical characteristics of tubing up to 
Dommers Co 


3 in. dia. 


1951. 

42-page 
couples, 
bulbs, 


1952. 
Bulletin 
couple sheath parts. 


1953. 


6169 


TC-9 
radiation detectors, 
accessories. 


Thermocouple Data 
Bulletin 


on thermo- 


Wheelco 


Thermocouple Sheath 
graphite 


resistance 


thermo- 


National Carbon 


Thermocouples 


36-paze Bulletin 235-4 describes vari- 


ous types of thermocouples, 


wire and other accessories 


1954. 


Thermocouples 


Foxboro 


extension 


44-page catalog EN-S2 describes cou- 
ples and assemblies for general appli- 
cation and for special plant and labo- 


ratory uses. 


Thread Inserts 


Tabular data on accuracy 
and limits of couples. Leeds & Northrup 


1955. 


Bulletin 661 on wire thread inserts. 
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1956. Tin 

Monthly newsletter, “Tin News”, gives 
information about prices, supply, de- 
mand. Malayan Tin Bureau 


1957. Titanium 

30-page data book on properties of 
commercially pure and alloy titanium, 
melting, forging and rolling. 16 charts 
and micros; 4 hardness conversion 
curves for titanium. Republic Steel 


1958. Tool Steel 

20-page booklet on selection of proper 
tool steel support material for use with 
carbide tools. Allegheny Ludlum 


1959. Tool Steel Color Guide 
Color guide to estimate temperatures 

has heat colors on one side and temper 

colors on the other. Bethlehem Steel 


1960. ‘Tool Steel Heat Treat 

Bulletin 1147EE on electric furnace 
for heat treatment of high speed tool 
steel. Hevi Duty 


1961. Tool Steel Selector 

Twist the dial of the 9-in. circular 
selector and read off the tool steel for 
your application. Crucible Steel 


1962. Tubing 

Mechanical and working characteris- 
tics, heat treating behavior and weld- 
ability of 9°) nickel steel tubing. Inter- 
national Nickel Co 


1963. Tubing Failures 

Factors affecting tube life in high- 
pressure, high-temperature applications 
are presented in 40-page booklet, the 
result of a great number of investiga- 
tions of failures. Babcock & Wilcox 


1964. Tumbling Barrels 
10-page catalog B-8 gives specifica- 

tions, applications of six types of tum- 

bling barrels. Globe Stamping Dir 


1965. ‘Tungsten Electrodes 

Wall chart gives data for inert-gas 
arc-welding of aluminum, magnesium, 
Stainless steel with pure and thoriated 
tungsten electrodes. Sylvania 


1966.) Uranium 
36-page book on uranium industry of 
the Colorado Plateau. U.S. Vanadium 


1967. Vacuum Finishing 

Use of vacuum metallizing in manu- 
facture of plastic and metal parts 
National Research Corp. 


1968. Vacuum Metallizing 

Reprint “High Vacuum Metallizing of 
Metals and Plastics”. Consolidated 
Vacuum Corp. 


Name 

Title 
Company 
Address 

City and State 


1910 
1911 
1912 
1913 


1969. Vacuum Metallizing 


Bulletin on equipment for industrial 
vacuum metallizing. Optical Film Eng’g 


1970. Vacuum Pumps 
24-page Bulletin V51 on high-vacuum 
pumps and accessories. Kinney Mfg 


1971. Valves 
50-page booklet on 
process industries 


1972. Weld Positioners 

Bulletin R-228A on turning rolls for 
positioning cylindrical forms for weld- 
ing. Worthington Corp 


1973. Weld-Rod Dehydrating 
Bulletin on low-hydrogen electrode 
stabilizer. Specifications of equipment 
for dehydrating mineral shielding on 
low-hydrogen electrodes. Archer 


19714. Welding Electrodes 
Bulletin on electrode selection for 
welding stainless and alloy steels. Arcos 


1975. Welding Electrodes 
Application chart for stainless, alloy 
and nonferrous electrodes. Weldwire 


1976. Welding Rods 

6-page bulletin on bronze 
rods. Table gives ASTM, 
Government specifications. 


1977. Welding Stainless 

12-page bulletin on are welding elec- 
trodes for stainless steel Metal & 
Thermit 


197%. Welding Torches 

Booklet on Heliare torches for inert 
gas shielded arc welding. Also data on 
electrode selection, nozzles and argon 
cylinders. Linde Air Products 


1979. Wire Baskets 

&4-paze book on fabricated 
for dipping and heat treating 
bridge Wire Cloth 


1980. X-Ray Chart 

Wall chart shows characteristic sec- 
ondary X-ray beams for elements from 
sodium to uranium. N. Am. Philips 


1981. X-Ray Diffraction 
Analytical applications of X-ray 

diTraction using direct measurement 

techniques. X-Ray Dept., Gen. Electric 


1982. X-Ray Supplies 
50-page catalog of industrial X-ray 
supplies and accessories. Westinghouse 


valves for the 
Gas Machinery 


welding 
AWS and 
Titan Metal 


baskets 
Cam- 
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Please have literature circled at the left sent to me. 


Postcard must be mailed prior to September 1, 1953— 
Students should write direct to manufacturers 
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ELECTRITE 


6-6-M2 


ELECTRITE 


TATMO 


LATROBE... the one scree “DESEGATIZED” hig! 
speed foo! :icels - uniform i free of carb'de segregation 
~whether you buy on mill from warehouse stocks... the 
mill where \itrosonie is part of stendard 
manvfactring procedure to Guure fie intemal soundness of the 
tool steel you buy... the fo offer disc inspection 
service tc too! steel users guerontee of the top quality 
you: get on every orde:, 


The fine moly-type high speed tool stee! brands indicated hers ©» 
avoilable io meet your requiremgnie fer quality materia's. Tougher 
than the comparable tungsten (jes Gf equivalent hardness, they 
speed stec!s. 


ELECTRITE 


CO-6 


2 
Or eSegqa IZe 
: 
q 
Para 
CONTACT YOUR LOCAL LATROBE REPRESENTATIVE W 


Operator using the new Model No. 1506 low speed pol- 
isher. Section of laboratory equipped with No. 1251 Duo 
Belt Sander—No. 1700 Electro Polisher—No. 1315 Press. 


THE —- LINE OF SPECIMEN PREPARATION EQUIPMENT 
INCLUDES... . CUT-OFF MACHINES e ae 
MOU NT PRESSES @ POWER GRINDERS e@ EMERY 
PAPER GRINDERS HAND GRINDERS e BELT 
SURFACERS @ MECHANICAL AND ELECTRO POLISH. 
ERS @ POLISHING CLOTHS @ POLISHING ABRASIVES 


A PARTHERS HEP 


| 


METALLURGICAL 
LABORATORY 
EQUIPMENT 


. provides the metallurgist with the most 
complete line of modern designed precision 
machines for specimen mounting and prepara- 
tion available anywhere in the world. This 
finely made equipment has been developed 
through a thorough understanding of the 
requirements of the metallurgist and a rigid 

insistance on perfection in the mechanical design 
and construction of each item, 


Everything needed for metallurgical testing from 
cut-off machines, moulding presses, and grinders to 
the mechanical or electrolytic polishers is included 
in the Buehler line. 


In setting up complete laboratories or adding 
items to present equipment the metallurgists will 
find in the Buehler line of coordinated equipment 
everything needed for producing the best work, 
with speed and accuracy. 

Write for bulletin of new equipment or infor- 
mation on any specific item, We invite correspond- 


ence relative to setting up complete laboratories 
suitable for any particular requirement. 


Exclusive U. §. agents for Amsler and Chevenard Testing Machines. 


METALLURGICAL APPARATUS 
[ 165 WEST WACKER DRIVE, CHICAGO 1, ILL. 
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Heot and quench 


signal lights 


Automatic tempera- 
ture recorder 


Heating cycle timer 


Quench timer 
Hi oil flow timer 


Selector switch for air 
or oil 


Cycle start button 


SIMPLE CHANGE-OVERS 
Change-over from one process to 
another is simple, quick, and easy. 
Settings for heat, atmospheres, quench. 
and oil flow is all that is required. 
Cycle is then controlled automatically. 


MORE THAN 375 IPSEN HEAT TREATING 
UNITS ARE NOW SERVING INDUSTRY 


) 
SC 
r 
ry 
Sealed off if 
we aud 


* Above is a cross-section view of the Ipsen 400 Lb. Hr. Furnace showing the 
advanced design features which have made Ipsen the largest manufacturer of 
carbonitriding and batch-type heat treating units. With these new units, you 
get the advantages of 100% forced convection heating and controlled atmos- 
phere processing, plus the full benefits of automatic straight-through operation. 
Thus, you eliminate loading delays and guess-work. You control distortion 
and get uniform results from batch to batch . . . today, tomorrow, or next year. 
You eliminate blasting and pickling operations and you can often use lower 


grade, less costly steels. 


A SINGLE UNIT HANDLES ALL OF THESE OPERATIONS 


Unusually versatile, the Ipsen is built for temperatures up to 1850 
F., and a single unit is equipped to handle all of the following 


processes: 


ATMOSPHERE COOLING 


OlL QUENCHING 


Normalizing General Hardening 
Stress Relieving Carburizing and Hardening 
Carburizing Carbonitriding 
Carbonitriding Martempering 
Sead Semples for Free Estimate — find our how the new Ipsen Lnits can 
be applied to vour job. Samples of sour work will be run. procedures estab 
lished in our new, modern lab, and cost estimates given without obligation 


Write for New Literature — illustrates new design 


features, gives Complete specifications of various units w 


CARBURIZE 


* HARDEN + BRAZE 


IPSEN INDUSTRIES, INC. 723 South Main Street; Rockford, Illinois 
Universal Units to CARBONITRIDE 


* MARTEMPER WASH 


TEMPER 
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« 
/ 
m 
{> 
4 
oo 
AYTOMA TIC = 
=> 
= 


@ Harper chooses GLoBAR heating elements for this Completely automatic pusher-type furnace. It brazes stainless steel 


parts in a hydrogen atmosphere at 2150°F. Manufactured by Harper Furnace Corp., 39 River Street, Buffalo, New York. 


GLOBAR 


Heating Elements 


give you four advantages 


in electric furnace operation! 


] MORE HEAT 


...per unit areca of hearth 


WIDEST RANGE 
OF TEMPERATURES 


up to 2750 F. 


SIMPLICITY 


of furnace construction 


4 LESS DOWNTIME 


...no need to cool or unload 


during replacement. 
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GLOBAR® Brand Silicon Carbide heating elements in well 
designed electric turnaces—such as the Harper brazing 
furnace shown here —are cutting production time and 
costs in many modern plants 

Take brazing, tor example. Savings begin with che 
simpler furnace design made possible by GLOBAR elements 
Labor costs are slashed because the equipment is auto 
matic. Brazed sub-assemblies are usually more economical 
to fabricate than castings or machined parts—less metal 
is needed, rejects and reworks reduced. The protective 
atmospheres used with GLOBAR clements in brazing fur 
naces produces excepuionally strong assemblies that re 
quire no fluxing or cleaning 

We'll gladly help you determine how you can cut pro 
duction time and costs on any furnace operation by using 
GLOBAR clements — write to The Carborundum Company, 


Dept. MP 87-38, Niagara Falls, New York 


GLOBAR 


Heating Elements 
by CARBORUNDUM 
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Here is a 


FAST 


750 


ft of pipe per minute 


187 
lb/hr per sq ft of hearth 


Continuous Buttweld Furnace 

SALEM ENGINEERING Div., 
“Watch Charm” Tube Mill. 


natural gas 


‘ 
i 


YOU TOO can have a compact speedy TELL YOUR FURNACE BUILDER you want 
automatic furnace. You con do high thermal North American gas, oil, and dual-fuel burn- 
head heating with standard North American — ers, blowers, fuel-air ratio controls, and 
burners and save on maintenance and first valves. Then rest assured — you'll have the 


cost as well as space and time. best in the long run! 
“The NORTH AMERICAN | 
| Manufacturing Company | 


4455 East 71st St. Cleveland 5, Ohio 


It’s fired with 480 North Ameri B 
S Tired WI orth American burners. , 
z t ‘ =| 
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THEY’RE MADE OF BERYLC 


When you discard a tin can, you may not 
think you're throwing away a precision 
device, but you are. All parts of a can 
must be accurately formed to within one 
ten-thousandth inch, otherwise leakage 
and spoilage will result. 


The flat and bevel gibs shown here are 
used on a bodymaker producing 12 and 
6 oz. spray cans. Twenty-six dies, each 
guided by similar Berylco gibs, turn out 
100 can bodies per minute. Tolerances are 
so critical that gib wear of less than .001"’ 
can cause trouble. Production stoppages 
pile up headaches, and thousands of 
cans can be ruined through corrosion. 


Gibs machined from Berylco #25 bar 


stock have now been employed for the 
“SPRA-TAINER" bodymaker twice as long 
as any previously used material, and 
there have been no shutdowns. The 
superior wear resistance of Berylco is 
due not so much to its heat-treatable 
feature—work-hardening alone is suffi- 
cient—as to its dense, less porous struc- 
ture, which reduces friction and makes 
lubrication less critical.* 


Wear resistance is only one of the many 
desirable engineering qualities of Berylco 
beryllium copper. Its unique combination 
of such properties as strength, conductiv- 
ity, elasticity and fatigue resistance has 
enabled designers to convert difficult or 


* Data supplied by Crown Can Co.(Div. C. C. & §. Co.), Phila, Pa 


0 BERYLLIUM COPPER 


“impossible” jobs into standard produc- 
tion items. 


As the world’s largest producers, we will 
be glad to help you include beryllium 
copper in your plans for the future. For 
sample material or engineering assistance, 
call or write any of the offices below. 


VALUABLE ENGINEERING INFORMATION 
on Beryico beryllium copper is con- 
tained in a series of technical bulle- 
tins, published monthly. To receive 
your copy regularly, write on your 
business letterhead. 


TOMORROW'S PRODUCTS ARE PLANNED 
TODAY — WITH BERYLCO BERYLLIUM COPPER 


CORPORATION 


DEPT. 3F, READING 9, PENNSYLVANIA 


New York « Springfield, Mass. « Rochester, N. Y. ¢ Philadelphia ¢ Cleveland « Dayton « Detroit » Chicago * Minneapolis « Seattle « San Francisco « Los Angeles 
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CUT COSTS WITH THE 


Carburizing 


& 


More economical . . . is the fastest method of producing a specified case 
depth -for example, a case of 0.040 in. can readily be produced in 2 
hours... No boxes or retorts to pack and unpack or to heat as dead loads 


Less distortion .. . temperature uniformity throughout bath guaranteed 
within 5°F. ... less subsequent grinding... permits more shallow 
oor’ case depths. 
prom 

pret gf elexisic retriger Closer control of depth and other properties of the case 

' Selective carburizing simplified by immersing only portions of work to 
be treated. 


Eliminates usual reheating operation . .. work quenched directly from car- 


390 Lbs. of Work anHour bath. 


... from an Ajax furnace Extreme flexibility ... several batches may be case hardened simul- 
ne larger than your desk! taneously each to a different case depth. 


180 Ibs. of metal body screws per charge No “oxygenation” of the case, with attendant pitting and spalling, as fre- 
are case hardened (0.004” to 0.010") quently occurs in gas or pack carburizing 
as required, : 

Readily adaptable to mechanization for efficient, low-cost mass production 


Combines with martempering . .. for best control of distortion... by an 
isothermal salt bath quench directly after carburizing 


Brazing can be performed simultaneously . both carburizing and braz 
ing done with one heating of the work. Brazing cost nothing 


Low maintenance costs ... plain steel pots have a life of 1 to 3 years 


AJAX ELECTRIC COMPANY, INC. 
910 Frankford Avenue PHILADELPHIA 23, PA. 


World's largest manufacturer of electric heat treating furnaces exclusively 
ASSOCIATE COMPANIES: AJAX ELECTRIC FURNACE CORP @ 
AJAX ENGINEERING CORP. @ AJAX ELECTROTHERMIC COKP 


ELECTRIC FURNACES 
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FACTS 


About a Straight Chrome Stainless Steel 


If your products or components call for the properties 
of a stainless steel, here is a stainless that shows unusual 
promise for many applications. And this steel (Carpenter 
No. 3, Type 443) is particularly important today for 
jobs requiring an improved straight chrome stainless to 
replace the 18-8’s restricted by Government 
Regulations. Carpenter Stainless No. 3 gives you 
excellent corrosion resistance, high resistance to scaling, 


Typical user reports on Carpenter Stainless No. 3 


This rod end bearing for military aircraft 
must have heat resistance, ability to resist 
salt corrosion, good machinability and good 
cold forging qualities. Carpenter No. 3 has 
met all these requirements and is giving an 
excellent account of itself both as to corrosion 
and heat resistance at operating temper- 
atures up to 1000°F. Moreover, No. 3 is not 
subject to intergranular corrosion at 
this temperature. 


A word about availability... 
Carpenter Stainless No. 3 (Type 443) is available from 
Reading Warehouse Stocks, hot rolled annealed in sizes 


to 244’ round, Other standard bar sizes and finishes, 


aow 
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That Shows Unusual Promise for Your Applications... 


Export Department 


arpenter 


and a low annealing temperature (S500°F lower 
than type 304). Moreover, No. 3 provides machin- 
ability comparable to SAE 3145, 3250 or 4650. For 
more information on No. 3-— its mechanical 
properties, relative workability, corrosion resistance, 
recommended uses, etc....drop us a line on your 
Company letterhead for the new descriptive folder 
on Carpenter No. 3. 


These jaw inserts for tenter clips grip and 
stretch nylon cloth as it rolls through finish- 
ing stages. Inserts must be spotless and must 
resist corrosive action of the dyes because 
a slight surface defect could break the 
threads. In addition to good corrosion resis- 
tance, No. 3 gave the inserts high wear 
resistance for long service—including 
resistance to abrasion from talc and china 
clay used in other textiles processed. 


also cold rolled strip, are manufactured to order in 
minimum quantities of 500 pounds per size. Mill ship- 
ments are currently 60 to 120 days from receipt of order 
and neither priorities nor allotments are required. 


THE CARPENTER STEEL CO., 133 W. Bern St., Reading, Pa. 
The Carpenter Steel Co., Port Washington, N. Y.—“CARSTEELCO” 


| Stainless Steel | 


pioneers in improved specialty steels 


Call your nearest Carpenter Mill-Branch Warehouse, Office or Distributor 
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Th ELLIOTT COMPANY finds it 


“far su per jor for 
most ap 


Commutator risers are silver alloy brazed to armature 
coils and cross connectors. For lap joints ELLIOTT uses 
the incandescent carbon tong-type of heating. 


Connecting coils within phase groups of an A.C. ma- 
chine by silver alloy brazing. 


“Experience and test have proven that silver 
alloy brazing produces far superior joints” says the 
ELLIOTT COMPANY one of the country’s prin- 
cipal manufacturers of motors and generators and 
other power equipment. 

That's why, at Elliott's Ridgway Division, Ridg- 
way, Pa. where their big motors and generators are 
built, silver alloy brazing is used almost exclusively 
on D.C. machines, and on all damper and squirrel 
cage windings and most coil connections on A.C. 
units. 


What ELLIOTT says about 
EASY-FLO and Sil-FOS joints 


. They're extremely strong — in all 
cases, higher than the yield strength 
of the copper. 


. . They're ductile, enabling them to 


withstand the stresses and strains of 
shock loading, vibration and tempera- 
tures equally as well as the copper 
itself. 

. They have low resistance and do 
not deteriorate with time. 

. They can be readily opened when 
necessary, and reclosed to original 
quality. 


HANDY & HARMAN 


The alloys primarily used by Elliott are the low- 
temperature silver brazing alloys EASY-FLO and 
SIL-FOS—strong evidence that they best satisfy the 
metal joining requirements of electrical equipment. 


BULLETIN 20 will give you the full 
facts about EASY-FLO and SIL-FOS 


brazing strength, speed and e onomy. 
Write for a copy today. 


OFFICES and PLANTS 


HANDY & HARMAN 


CONN 


cHicaGo iit 
CLEVELAND OHIO 


DETeOIT miCcH 


General Offices: 82 Fulton $t., New York 38, N.Y. LOS ANGELES. CA, 


DISTRIBUTORS IN PRINCIPAL CITIES 


TOPONTO CANADA 
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SAVE TIME...SAVE MONEY 


on air cooling or air drying jobs 


Z 


S 0. E LT S 


If your processing involves air cooling or air drying, it will pay 


you to investigate the big savings Wissco Belts can give you by 
converting time-consuming batch operations into fast, efficient. 
continuous straight-line production. 

With Wisseo Belts you get these advantages: 


® Maximum air circulation either hot or cold, any velocity or 
volume, because of wide open balanced spiral weave. 


® Corrosion resistance of stainless steel. 
® High loading capacity because of strong, steel construction. 


© Simple, low-cost installation; and economy of continuous 
straight-line operation. 


To order, write or call our sales office at 56 Sterling St., Clinton. 
Mass., or contact our nearest district office. 
THE COLORADO FUEL AND IRON CORPORATION-Denver, Colorado 


THE CALIFORNIA WIRE CLOTH CORPORATION—Ookland, California 
WICKWIRE SPENCER STEEL DIVISION—Atlanta, Boston, Buffalo, Chicago, Detroit, New York, Philadelphia 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION (FJ 
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Manufacturers of ring-shaped tool steel parts who don't 
use Crucible Hollow Tool Steel in their operations ure 
missing a good bet. Already, some users have cut just 
their material costs as much as 206° by using it in place 
of regular bar stock. 

This hollow form of Crucible tool steel is available in 
you re MISSING something three famous grades: KETOS, AIRDE 150 and SANDER 
SON. And it is supplied with machine finished inside and 


if you fgil to remember outside diameters and faces — cut to your specific length 


requirements, 
With Crucible Hollow Tool Steel, toolmakers can now 
CRUCIBLE HOLLOW TOOL STEEL eliminate drilling, boring, ecutting-off and rough facing 
operations. This, of course. reduces production time, in 
_ . creases machine capacity and cuts serap losses. 
For further information. call your nearest Crucible 
warehouse . . . or write for new brochure describing 


Crucible Hollow lool Steel, Dept. VIP. rucible Steel 
Company of America, Chrysler Bldg... New York N.Y 


|CRUCIBLE| first name in special purpose steels 
53 yoous of HOLLOW TOOL STEEL 


CRUCIBLE STEEL COMPANY OF AMERICA ¢ TOOL STEEL SALI © OTRA 
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INDUCTION HARDENING WRENCHES AT UTICA DROP FORGE CORP. 


Wrench Life Increased Ten Times 
With G-E Induction Heaters 


“By  induction-hardening working 
surfaces with induction heaters, 
we are Tow making wrenches and 
pliers that last ten times longer,” 
says Maynard Gray, Foreman, Heat 
Treating Dept., Tool Division, Utiea 


Drop Forge & Tool ¢ Ltiea, N.Y. 


Utiea has found they can heat treat 
only the areas to be extra hardened 
leaving the internal structure of 
the tool unchanged and preserving 
the desirable toughness necessary to 
withstand stress and shock. 


Lower labor costs and increased pro- 
duction are other benefits of 
induetion heating. At Utica one op 
erator induction hardens 350 
wrenches per hour or almost six per 
minute! In each case the tool is put 


on a special jig. heated, then im- 
mediately cooled by a jet of air. 


Hardening is only one of many use- 
for G-E induction Other 
equally important applications are 
annealing, soft-soldering, brazing, and 


heaters, 


other jobs where it is necessary to 
localize the heating of parts. You'll 
find Os complete line of induction 
heaters can help you to accomplish 
vour heating in the fastest, cleanest, 
and most economical way. 


For more information on how indue- 
tion heating can save vou time and 
money contact your Apparatus Sales 
representative. And write now for 
bulletins on G-E induction heaters to 
General Eleetrie Co. Seet. T20-104. 
Scheneetady 5. N.Y. 


can foul confuulence 
GENERAL ELECTRIC 


DARK AREAS SHOW where wrench-jaw <ur- 
faces are extra-hardened selectively by indue- 
tion heat to resist burring and nicking. 


SELECTIVE HEATING with G-F heaters is a 
fast process. With this special fixture. heating 
and cooling eyele takes only LO sec onds, 


WITHOUT INDUCTION HARDENING 
had tendeney to wear or burr-over on the jaw 
surfaces alter a given number of applications, 


WITH INDUCTION HARDENING this same type 
wrench showed no burring or other wear when 
given times the number of applications 
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QUENCH... fastest 


We developed Houghto-Quench solely to 
meet today’s requirements for speedier, 
surer quenching. 


We gave it special properties to provide 
rapid wetting out qualities, maintain proper 
viscosity and give rapid rate of heat dissipa- 
tion so you get faster quenching through the 
critical zone. 


Our formula also includes an inhibitor which 
acts as a stabilizer and reduces oxidation 
Houghto-Quench guarantees uniform quench- 
ing of any steel—even today’s low alloy 
steels—and maximum hardness. 


HOUGHTO-QUENCH 
... @ product of 


| 


oil quench for ANY steel! 


NEUTRAL PROOF 


A user recently made his own compara- 
tive test of quenching speed and depth 
of hardness. Using a cone test and 
quenching from 1550°, he discovered 
that Houghto-Quench was 270% faster 
than the lowest priced oil offered him for 
quenching and 15% faster than the best 
competitive oil he could obtain. He's 
sold on Houghto-Quench! 


Ask the Houghton Man for further informa- 
tion—or write to E. F. Houghton & Co.,, 
Philadelphia 33, Pa., for latest bulletin 


Ready to give you 
on-the-job service... 
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FOR LABORATORIES AND PLANTS 


Industrial Balances 


@ Light weight — high 
strength Duralumin beam 


© Capacity to 5 kg... 
sensitivity 0.5 gm 


The Micrometer Poise . . . makes it possible to weigh a complete range from 0.5 gram to 1000 grams with- 
out the use of loose weights. Poise is moved along the beam for rapid traverse, rotated for final positioning. 


© Patented self-aligning 
agate bearings 


® Precision hollow ground 
tool steel knife edges 


© Dust proof bearing covers 


© Clear reading 
etched graduated beams 


Single Beam with Dual Calibrations . . . both metric and avoirdupois standards make the balances 
extremely versatile. All models have a capacity of 5 kilograms and a sensitivity of 0.5 gram. 


H-2845 Balance with Micrometer Poise. Capacity 5 kg, 
sensitivity 0.5 gram; beam calibrated 1000 x 0.5 gram. 
Furnished with 7” diameter satin finish stainless steel 
plates. Equipped with tare beam and poise of | pound 


H-2845-10 Balance with Micrometer Poise. Capacity 


Complete with tare beam of 1 pound capacity. $80.00 


H-2846B Balance — Single beam with dual calibra- 
tions. Furnished with 7” diameter stainless steel plates; 
beam calibrated 100 x 1 gram and 4 x '% ounce, 
Complete with tare beam of | pound capacity . $77.50 


5 kg, sensitivity 0.5 gram; beam calibrated 1000 x 0.5 
gram. Furnished with 9” diameter nickel plated brass 
pans. The removable pans are of equal weight and can 
be used interchangeably on either side of the balance. 
With tare beam and poise of | pound capacity. $95.00 


H-2846A Balance — Single beam with dual calibra- 
tions. Furnished with 7° diameter stainless steel plates; 
beam calibrated 500 x 5 grams and 16 x VY ounce. 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO. 
CLEVELAND 6, OHIO 
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H-2847A Balance — Single beam with dual calibra- 
tions. Furnished with 9” diameter nickel plated brass 
pans; beam calibrated 500 x 5 gram and 16 x Ye ounce. 
Complete with tare beam of | pound capacity . $85.00 


H-2847B Balance — Single beam with dual calibra- 
tions. Furnished with 9” diameter nickel plated brass pans; 
beam calibrated 100 x 1 gram and 4 x \% ounce. Com- 
plete with tare beam of | pound capacity . . $82.50 
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Operators of Whiting* Cradle and similar types of 
holding furnaces use Taylor Sillimanite (TASIL) 
brick and cement to prolong the life of refractory 
linings. Recommended practice is to “balance” the 
super-duty fire brick lining with 9°° of TASIL brick, 
laid in TASIL No. 301 Cement, for both side walls 
and bottom, in the areas subject to the damaging 
wash of molten iron and slag. (See refractory con- 
struction shown in engineering drawings below.) 

A TASIL “balanced” lining at one plant is aver- 
aging 6-8 weeks on side walls and 9-12 months on 


Tasil “Balanced” Lining In 


bottoms, with patching. TASIL was tried after a 
super-duty fire brick lining failed in three days 
because of joint attack and severe erosion at the 
metal line. This furnace is fired with pulverized coal 
and runs 700 tons per week of grey iron, tapped from 
cupola at 2750° to 2800° F. 

Wherever you use fireclay-base, high alumina, 
kaolin or similar refractories, TASIL will give more 
effective service. Let a Taylor field engineer discuss 
with you the savings Taylor Sillimanite can make 
in your plant. 


Whiting Cradle Furnace 


Section through Pour-in Spout 


Section through Pour-out Spout 


TASIL sidewalls and bottom 
9" thick. TASIL top course in 
sidewall 13%" thick. 


Re = Taylor Sillimanite 


* Built by Whiting Corporation, Harvey, II! 


REPRACTORNS LTD. H AS. TAY LOR SONS Co. 


Hamilton and Montreal A SUBSIDIARY OF NATIONAL LEAD COMPANY 


REFRACTORIES SINCE 1864 e CINCINNATI * OHIO « U.S.A 
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NelpYourself to Profit 


WHILE YOU HELP SAVE 


COPPER BRASS 


FOR DEFENSE 


There's a two-way benefit in every of SuVeneer 
Clad Metals: profitable economy for y and conserva 


tion of critical materials for defense 


The solid copper or bra n steel represent 


aving of 70% to 80% over equivalent qauges of the 


ingle non-ferrous metals, and brings the inner strength 


f steel to your copper or brass product application 


The metals are bonded inseparably—-you use your 


regular fabricating methods with this time-proved prod 


ict. @ Let us cooperate with 
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Superior Steel 


Above you see a Steel-Weld Fabricated trolley frame for 
a heavy crane. This and the units illustrated at the left are 
typical of thousands of welded steel parts and assemblies 
produced by Mahon for many industries throughout the 
country. Facilities are available within the Mahon plant to do 
the complete job from the drawing board to finished machin- 
ing. If you have parts or assemblies that could be redesigned 
and produced to better advantage through Steel-Weld 
Fabrication, or, if you require a limited number of large, 
heavy pieces in which pattern costs are a consideration, 
you can turn to Mahon with complete confidence. You will 
find in the Mahon organization a unique source with com- 
plete, modern fabricating, machining and handling facilities 
to cope with any type of work regardless of size or weight 

. a source where skillful designing and advanced fabri- 
cating technique are supplemented by craftsmanship which 
assures a smoother, finer appearing job embodying every 
advantage of Steel-Weld Fabrication. See Mahon's Insert 
in Sweet's Product Design File, or write for further information. 


THE RR. MAHON COMPANY 
DETROIT 34, MICHIGAN 


Engineers and Fabricators of Steel in Any form for Any Purpose 
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YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


ERE’S a way to save on the cost of the 
holes in your hollow cylindrical parts. 
Use Timken’ seamless steel tubing. The hole 
is already there! You eliminate drilling, usually 
go right into finish boring as your first pro- 
duction step. You machine less metal, get more 
parts per ton of steel. And the screw machine 
stations normally used for drilling can be 
released for other jobs. 

And the Timken Company's tube engineer- 
ing service helps you save even more steel! It 
recommends the most economical tube size 


for your job—guaranteed to clean up to your 


a <3 


finished dimensions. 


You also get fine forged quality in Timken 
seamless steel tubing. The piercing process 
by which it is made is basically a forging 
operation. It gives the tubing a uniform spiral 
grain flow for greater strength, and a refined 
grain structure which brings out the best in 
the quality of the metal. And due to the Timken 
Company's rigid quality control, this quality 
is uniform from tube to tube and heat to heat. 


The Timken Roller Bearing Company, Steel 


and Tube Division, Canton 6, Ohio. Cable 


address: “TIMROSCO”. 


Pine Alioy — 
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why pay top price for the holes? 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Here’s why it pays to know your 


B. C. TOVIG (center), Honeywell Supplies 
Man in the New York area, discusses the 
quality construction features of Brown du- 
plex thermocouple wire with George Arasz 
and John Carnemolla of Socony Vacuum Oil 
Company. The complete line of Brown ther- 
mocouple wire (bare and insulated, single 
conductor and duplex) and extension wires 
includes many new types, useful under all 
kinds of service conditions, and covering 
ambient temperatures from sub-zero to 
2000° F. 


In addition to expert assistance in specify- 
ing supply items for your own applications, 
the HSM Plan offers real convenience and 
economy for all your pyrometer supplies 
purchasing. Your local HSM Man will be 
glad to discuss the Plan in detail .. . and 
he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4503 Wayne Ave., 
Philadelphia 44, Pa. Stocking points in 
Philadelphia, Cleveland, Chicago, Atlanta, 
Houston, Los Angeles and San Francisco. 


@ REFERENCE DATA: Write for Pyrometer Supplies 
Buyers’ Guide No. 100-4. 
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A partial view of DESPATCH continuous 
conveyor Finish Bake Ovens on a large 
refrigerator finishing line 


Why You Should Select DESPATCH 
For Your FINISHING EQUIPMENT 


Large plants, small plants, medium sized plants, all have selected 
and installed modern finishing systems by DESPATCH to best 
fit into their product finishing requirements. With more and 
better quality production at lower maintenance and operating 
costs, the major factors on the finishing lines, DESPATCH 
engineering and manufacturing skills are being constantly chal- 
lenged. The ability of DESPATCH engineers and craftsmen to 
successfully meet this challenge is backed by over a half century of 
progress in supplying equipment to the metal working industries. 

When you select DESPATCH Finishing equipment for your 
plant you are assured of the latest tried and proven designs, 
specifically engineered to fit your plant and give you long, 
dependable, economical service. 


OFFICE. CHICAGO 
Petes in off Principal Cithes 


A DESPATCH conveyor Multiple- 
Hoge Wosher hh. Gperation The view shows 


Port of the heating equipment and control 
panels for the DESPATCH Finish Bake Ovens 
shown in the picture at left 


Write, wire or call 


DESPATCH — Dept. P 


If you are planning on new finishing 
equipment for your plant it will pay you 
to call DESPATCH. You can get one unit, 
such as a washer, spray booth or bake 
oven, or you can have a complete fin- 
ishing system designed, fabricated and 
installed exactly to your requirements. 

DESPATCH is as near to you as your 
telephone or mail box. Write, wire or call 
and a DESPATCH representative in your 


area will call with complete information. 
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One of the typical groups of Speedomax Recorders 
used on recording anal at Bell Aircraft Corpora- 
tion’s Test Center. Patch board in the center of the 
panel provides flexibility in charting rocket develop- 
ment data. 


Just set the knobs at top of instrument for the destred range 
and zero, and this AZAR recorder is adjusted to your exact 
Specs spreads any millivolt value from one to twenty across 
the full chart width, for measuring Force, Weight, Temperature, 
Speed, Voltage or any condition which ytelds an electrical 


recorder signal 


COMPLEX 
ROCKET-TESTING 
ROUTINES 


by Speedomax” adjustable-zero 
adjustable-range Recorders 


®@ Rocket engine development at Bell Aircraft 
Corp., of Buffalo, N.Y. involves several unique 
instrument requirements. The nature of rocket 
combustion problems demands highly versatile in- 
struments . instruments that can be dial-set to 
meet a wide variety of new test conditions. Further- 
more, the instruments must also simultaneously 
record a combination of motor parameters. The 
highly flexible Speedomax adjustable zero adjust- 
able range (AZAR*) Recorder provides Bell with 
just the right instrument combination for speedy, 
accurate test results. 

Data for use in the engineering, designing and 
testing of rocket motors are obtained from pressure, 
temperature, force and flow measurements. Elec- 
tronic transducers provide a d-c voltage propor- 
tional to the quantity measured: this signal is 
relayed to the AZAR Recorders through the patch- 
ing network located in the center of the panel. 
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Various types of primary elements are used 
because of the extreme ranges encountered. All 
recorders are read in millivolts and converted to the 
measured quantity during data reduction. Adjust- 
ment of the range and zero makes it possible to read 
any pre-selected portion of the instrument. scale. 

Duplicate information is relayed to remotely 
located consoles for the convenience of engineers at 
the test stands. This is accomplished by electrical 
signals fed from the retransmitting slidewires of the 
recorders. Jog pen (used at Bell for time correlation 
between machines) and other accessory features to 
meet individual requirements can be incorporated 
in the versatile AZAR Recorder. 

A general description of this instrument ts avail- 
able, and will be especially useful if you can describe 
to us the nature of your recording problem. Contact 
our nearest office or write 4927 Stenton Ave., 
Philadelphia 44, Penna. 

*L&N Trademark 
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Maybe Sandvik can do 
this Spring Steel trick 
for you! 


Naturally, Sandvik's stock of over 780 spring steel 
sizes includes many odd ones. The exact size 

and quality you want may be among them. 

Why not check with Sandvik? 


In fact it makes sense to check with SANDVIK 
regardless of whether your size requirements 
are extraordinary or not. If spring steel 
performance is important to you, 

there’s a good chance you'll find a SANDVIK 

steel that will suit you to a “T.” 

SANDVIK cold rolled, high carbon strip steel 
is available: 

@ From stock in over 650 cold-rolled, 
hardened and tempered sizes and over 
130 cold-rolled, bright annealed sizes. 

@ Precision rolled in thicknesses to fit 
your requirements. 

@ In straight carbon and alloy grades. 

@ In special analyses for specific applications. 

@ Annealed, unannealed or hardened 
and tempered. 

@ Polished bright, yellow or blue. 

@ With square, round or dressed edges. 

For further information contact your 

nearest Sandvik office. 


Write for your free copy of this Sandvik Catalog. 
Describes 785 spring steel sizes. 


— 


Thx, 


SANDVIK STEEL, INC, 


111 AVE, MY. 11, Y., Watkins 9-7180 

230 Michigan Ave., Chicage 1, Ill. * FRanklin 2-5638 

1736 Columbus Rd., Cleveland 13, Ohie * CHerry 1-2303 
SANDVIK CANADIAN LTD., P.O. Box 40, Station 0, Montreal 9, P. @. 
Sandstee! Spring Division — New York — Industriel Springs 

Sondvik Sew & Tool Division — New York — Sows & Tools 
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WHICH ELECTRODE sie sou tier tomage? 


absolutely right: you can't tell by looking. We can't either—and we've been making electrodes for more than 
half a century. Fact is, when it comes to electrodes there’s only one way to be sure: test them on the job. 
And with every new-type IGE Electrode that’s just what we do. First, of course, we build into it all the prop- 
erties we know it should have—controlled density, uniform structure, high purity and mechanical strength, 
low electrical resistance. But — before we put it into production we first put it into actual electric-furnace 
operation. We test it, we study it, we learn everything there is to know about its behavior. That way, we're never 


tempted to guess. We know that the high-tonnage electrodes are IGE Electrodes. And so do our many customers. 


INTERNATIONAL GRAPHITE ELECTRODE DIVISION 


SPEER CARBON COMPANY 


St. Marys, Pennsylvania 


Other Divisions: Jeffers Electronics + Speer Resistor 
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Firthite tipped 
Broach Tools 
for 
Off-the-shelf 
delivery! 


L 


LEFT 
HAND 


CBL-10 


%-20 N. C. 


CBL-12 


| cBr-16 | | | 


0 0 | %-24N. F. 


.900 
490 | | 4-20N. F. 


# 


3 Standard Sizes Available 
for High Production Broaches 


Firth Sterling, always a leader in machine tooling progress, now offers 
standard broach tools for off-the-shelf delivery in the sizes and styles 
shown above. 

This new addition to the constantly expanding line of standard Firthite 
Carbide Tools is the resuit of close cooperation with the builder of the 
huge new broaching machines used to machine the cylinder blocks of 
today’s mass-produced automobile engines. 

The proved performance of Firthite broach tools in this application, 
and the continuing demand for them, enables us to make stock items of 

these tools that help reduce costs and improve quality in the production 

wih wedel line. Solid Firthite finishing blades are also quickly available. 

alloy steel shanks, drilled and tapped Now, automobile and other manufacturers can keep broach tool inven- 

as shown in the dimensional drawing. tories at a minimum and still be assured of prompt delivery when needed. 
Literature or engineering information is available, without obligation. 


teels Stainless Specialties High Temperature Alloys 


Sterling w. 


OFFICES’ AND WAREHOUSES: BIRMINGHAM" CHICAGO CLEVELAND DAYTON* DETROIT 
HARTFORD HOUSTON LOSANGELES NEW YORK* PHILADELPHIA* PITTSBURGH* WASHINGTON* GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 
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YOUNGSTOWN 


Cold Finished 


CARBON AND ALLOY 
STEEL BARS 


Uniformly satisfactory 

_in service because— 

Machinability is 
outstanding 


uniformly close 
Metallurgical character- 
istics are rigidly 
controlled 


RIGID QUALITY CONTROL 


@One important reason why Youngstown Cold Finished 
Bars are so uniformly satisfactory is that their produc- 
tion is under the sole supervision of a single integrated 
organization—-from mining the ore to shipping the fin- 
ished product 

Youngstown Cold Finished Carbon and Alloy Stee! 
Bars are furnished in standard shapes and sizes, either 
in coils or straight lengths. For further information, 
phone or write our nearest District Sales Office. 


AND ALLOY STEEL BARS 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36,N.Y. 
a PIPE AND TUBULAR PRODUCTS - CONDUIT - BARS - RODS - COLD FINISHED CARBON AND ALLOY RARS - 
SHEETS «- PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES 
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Silicon carbide outlasts 


hannels 


This ts a pusher-type forge furnace. one of four con carbide refractory. As a result. they now 

operated by an automotiy: company. Stecl slugs onths life, and need tew 

4° x weighing 16 Ibs.. are heated to 2250 F. repairs 

and every hour, roughly O arc pushed through Now that their hearths last three times longer. 
Phe rammed, chrome-ore hearths they tormerly their labor, material, and down time costs have 

uscd, wore out rapidly under this abrasion and heat. naturally been reduced proportionately zeal 

At most. they lasted three months. Interim repairs savings, all. And all savings that other COMPANIES 

were often necded, too, mostly on the hot end. have duplicated Interested 7 It costs nothing to chech 
Then, they put in a channel type hearth (sce up. Simply address Departmear C-63, Retractores 

drawing) made of one of the hardest. most dbrasion- Division. The Carborundam ¢ ompany, Perth Am 


resistant materials in existence CARBOFRAX™ sili- boy. New Jersey 


CARBORUNDUM 


Registered Trade Mark 
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MAGNESIUM OFFERS YOU 
SUPERIOR MACHINABILITY 


Increased tool life and lower 
machining costs are possible 


Of all structural metals, magnesium is the easiest 
to machine, Heavier depths of cut and higher rates 
of feed than are used on other metals are possible 
when machining magnesium. 


With inereased machining speeds, magnesium 
helps you realize savings in production costs, par- 
ticularly when extensive machining operations 
are required, 


Magnesium cuts freely, too, assuring increased tool 
life. In facet. the life of high-speed steel cutting tools 
when machining wrought magnesium equals the 


life of carbide-tipped tools on other metals. 


you can depend on DOW 


kxcellent surface finish is obtainable when machin- 
ing magnesium beeause there is no tendeney tor 
metal to tear or drag. Extremely accurate parts with 
dimensional tolerances of only a few ten thou- 
standard 


sandths of an ineh can be made by 


machining operations. 

Free Book: “M\CHINING MAGNESIUM. This fact-filled 
book will give vou complete data on all machining 
operations with magnesium. [t also includes in- 
formation on tool design. coolants and shop prac- 
tice, For your copy, eall your nearest Dow sales 
office or write THE DOW CHEMICAL Company. Mag- 
nestum Department, Midland, Michigan. 


VWAGNESIUM 
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“SERPENTINE” DESIGN 
WARPAGE ... LOWERS HOUR-COSTS for FURNACE TRAYS 


...at PRATT & WHITNEY AIRCRAFT 


Rolock “Serpentine” furnace trays are carrying jet engine 
parts through a Westinghouse roller hearth furnace with 
Exothermic atmosphere at) maximum 
of 2050°F. 


temperature 


Rolock quoted on another type of tray as well as the 
Serpentine but LOO “Se rpentine trays were pure hased 
for original equipment and have so far had many months 
of continuous use... with additional orders placed during 
that time. 
The exclusive Rolock Serpentine construction gives 


freedom to expansion and contraction in both directions 


Offices in: PHILADELPHIA, CLEVELAND, DETHONT 


ROLOCK INC. 


HOUSTON CHICAGO, ST LOUIS, LOS ANGELES, MINNEAPOLSES 


1222 KINGS HIGHWAY, 


ALLOYS 


LEFT: Parts entering roller hearth furnace on 
Serpentine’ trays 


BELOW: Serpentine’ trays on loading table 


Warping to a Greater degree than any other 
furnace trav Rolock has seen. It is available to order 
ANN practical length width and de pth. a tray 
the base of a basket or crate. 


cnr ats 


Rolock engineers invite vour requests for solution of 
spree ific metal treating problems expericnce COVer 


hundreds of rationally known industrial plants 


HEAT TREATING ....OR CORROSION RESISTANT 
CATALOGS ON REQUEST. 


PEP 


FAIRFIELD, CONN. 


for better work 


Easier Operation, Lower Cost 
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As a hard-working partner of copper, lead, zinc, 
nickel, cadmium and other metals, tin is an 
effectual ally in many an alloy. 

Now tin can do still more work for you. 


With the end of U.S. Government controls, 
tin is again freely available —to any user, in any 
quantity, for any purpose. 

And new purposes for this vital metal—new 
ways in which it can work to make better prod- 
ucts at lower costs — are constantly being 
developed. 

Over 1/3 of the world’s tin is mined in Malaya. 
No end is in sight, geologists say, to these im- 
portant reserves. 


So don't let needless concern about future sup- 


plies keep you from making profitable use of 


versatile tin. 


Remember, no other metal has all the properties 
of tin. Tin is inert, nontoxic, friction and corro- 
sion resistant. Tin is highly malleable, second 
only to gold. Above all, tin is economical to use. 
A little tin will do a lot of work. 

This is the time to investigate thc roughly the 
ways it can work for you. 


This Bureau is sponsored by the tin producers of 
Malaya to promote better understanding between 
America, world’s largest con- 
sumer of tin, and Malaya, world's 
largest producer. TIN NEWS, 
issued monthly, will keep you | aw 
and 8000 other U.S. readers “~ 
posted on new developments. 
It's yours, free, if you'll send us 
your name and address. 


MALAYAN 


Now tin may be purchased by any user—in any quantity—for any purpose. 


THE MA LAYAN TIN BUREAU Dept. 346, 1028 Connecticut Ave., Washington 6, 
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Facts about 
HELI-COIL inserts 


you should know 


W hat they are 


Heli-Coil* screw thread inserts are pre- 
cision formed coils of stainless steel or 
phosphor bronze wire. Wound into tapped 
holes, they form permanent, non-corrosive, 
strip-proof threads of astonishing strength. 
Available for National Coarse, National 


in all standard sizes and lengths for assem- 
blies requiring Class 3, 3B, 2 or 2B fits. 


W hat they are for 
AS ORIGINAL COMPONENTS: Heli- 


lighter fastenings, corrosion-proof, wear- 
proof threads in all assemblies. 


FOR PRODUCTION SALVAGE: 
When conventional tapped holes are dam- 
aged in production, restore them on the 
line with Heli-Coil inserts. Get better- 
than-original strength with no increase in 
screw size and no tell-tale signs of rework 


FOR SPEEDY REPAIRS: When tapped 
threads wear, strip or corrode in service, 
renew them in minutes on location in 
shop or field with Heli-Coil inserts. No 
welding—no plugging—no secondary 
machining —no oversize screws. 


How they work 


Holes are drilled and tapped as you do for 
ordinary threads—then Heli-Coil inserts 
are wound into tapped holes by hand or 
power tools. Install in a few seconds, as- 
sure thread protection forever. Can be 
used in any metal wood or plastic. 


No other method is so simple, 
effective and practical. 


What they do for you 


Heli-Coil inserts save money because they 
strengthen threads and make fewer smaller 
fastenings do the same holding job. They 
make lighter bosses and flanges practical 
and they save weight in two ways: (1) by 
permitting use of cap screws, instead of 
bolts and nuts; (2) by allowing use of 
smaller, shorter, fewer cap screws. Hel/- 
Coil inserts protect your product from 
thread wear, galling and stripping for 
life in every kind of metal, in plastics or 
wood. They preserve customer good-will 
by preventing product failure, due to 
thread fault. Heli-Coil inserts improve 
the end product, cut rejects, salvage 
threading errors. 


Best time to put Heli-Coil inserts benefits 
to your use is right at the designing board, 
as many leading manufacturers are doing. 
But to convince you of their many advan- 
tages ask for a working demonstration 
right on your production line. Write to- 
day! Complete information and engi- 
neering data is available in the Heli-Coil 
catalog. Use Coupon! 


*Reg. U.S. Pat. Off. 


Approved for All Military 
and Industrial Uses 


Coil inserts are used to provide stronger, | 


Fine and Unified threads, pipe threads | 
and spark plug threads. They are made | 


How to 


save 


headaches 
in fastenings 


Lend an ear to the many successes 
with tapped threads where stripping, 
wear, cross-threading and corrosion 
used to occur. 


Open your eyes to the surest way to 
end thread problems forever —Heli- 
Coil* Screw Thread Inserts. This 
armored protection is simple to add 
—costs little—never fails. 


Tell us about your products and we 
will show you how to add lasting 
protectionagainstthread 
problems right on your | 
production lines. 


formed stainless steel or phosphor bronze wire coils 


(i) 


that add strength to screw threads in any material — 
especially in light metals and plastics. The result —an 
improved product — usually at reduced production cost. 


Write now for FREE samples and complete N - 
technical data. 


¢ HELI-COIL CORPORATION 


Mi 266 SHELTER ROCK LANE, DANBURY, CONN. 


: [] Send Free samples and Handbook No. 652. a complete design 


(1) Send Free samples and put my name on list to receive “Heli-Coll,” 
case history periodcal. 
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NICKEL SILVER CASTINGS ARE A MUST WHERE 
APPEARANCE IS AN IMPORTANT FACTOR.... 


This alloy’s silver like appearance and resistance to tarnishing 
makes it adaptable for hardware furnishings in trains, lava- 
tories; wherever appearance and durability are required. 


Good machinability, excellent pressure tightness, favorable 
casting characteristics and polishing qualities are the many 


properties required by manufacturers. 


Write for your copy of the 8 page Lavingot Technical Journal — Vol. 9, No. 1 
Silicon Bronze 


containing an article discussing 


Specify—LAVIN NONFERROUS INGOT— Quality 


LAVIN & ‘SONS, INC: 

© Refiners of Brass, Bronze and Aluminum 2 
Producers of Zinc Base Die Casting Alloys 


e@ CHICAGO 23, ILLINOIS 
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Interested in cutting the cost of machined 
parts? Your nearby Ryerson plant offers 
quick delivery of the fastest cutting steels 
on the market — steels that will boost man- 
hour production; save you money. 

Carbon steels, alloys, stainless —which- 
ever you need, Ryerson is your best source. 
Take Ledloy for example. This open hearth 
steel machines at surface speeds of 300 feet 
per minute or better, making it the fastest 
cutting steel available today. And Ryerson 
was the first to offer Ledloy for shipment 
from stock. 

Similar in chemistry to C1213, Ledloy 
contains a very small amount of lead which 
acts as a lubricant between steel and cut- 
ting tool. Asa result Ledloy users get greater 
production, longer tool life and a_ better 
finish on machined parts. In addition, 
Ledloy can be case hardened, bent or 
swedged. 

The wide selection of other free-machin- 
ing steels in Ryerson stock — ready for quick 
shipment, is indicated by the brief list at 
right. And remember, our steel specialists 
are always glad to work with you on any 
machining problem. 


FASTEST 
ACHINING 


You get them all...at Ryerson 


So 


and every other steel requirement. 


‘all Ryerson for free-cutting steels 


Fast cutting steels in stock 


tEDLOY—You cant buy a 
faster machining steel. See 


why at left 


RYCASE—Low carbon, high 
monganese, openhearth steel 
with excellent case harden 
ing choracteristics. Yet mo 
chinability rating is within 


of Bessemer screw stock 


C1117 —Open hearth high 
manganese steel! widely used 
for combination of good ma 
hinability and good carbu 


nizing properties 


81113 —/f you want Bessemer 
screw stock, this is one of the 
tastest available Machine 
at 225 SFM. High sulphur 


ontent 


C1213—The open hearth 
equivalent of Machin 
ability slightly better Cold 
working properties are much 


better 


81112—The standard Be 
semer screw stock on which 
machinability ratings of other 


steels are based 


C1141 — Often used instead 
of C1042 becouse of high 
strength, better machinobil 
ity and greater resistance to 
wear. Responds well to heat 
treatment, flame or induction 


hardening 


RYTENSE AA —Improved 
medium carbon, high man 
ganese steel Machines oat 
125 SFM, leaving smooth fin 
ish. Good as-drawn mechan 
ical properties and may be 
heat treated or hardened 


RYCUT ALLOY STEEL A 
medium carbon alloy that 
machines 25 to 50% faster 
than standard steels of same 


type 


FREE-MACHINING STAIN. 
LESS—Type 416, 0 12% 
chrome analysis with supe 
rior free machining prop 
erties. Also Type 303 for bet 
ter corrosion resistance with 


excellent machinability 


£-Z CUT PLATES — Speci! 
high manganese steel with 
controlled sulphur addition 
Cuts cleanly at speeds up t 

15% faster than ordinary 


steel 


PRINCIPAL PRODUCTS: CARBON, ALLOY & STAINLESS STEELS—BARS, STRUCTURALS, PLATES, 


SHEETS, TUBING, MACHINERY & TOOLS, ETC. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK e BOSTON 
BUFFALO e CHICAGO MILWAUKEE ST. LOUIS 
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Atomic Power no Chimera 


O A MEETING of the | 


S. Atomic Energy 

Committee on 
Technological Information, held at Brookhaven 
National Laboratory (away out on Long Island 
at a place known to World War | doughboys 
as Yaphank and to World War I G.L’s as 
Camp pton 


Commissions Advisory 


and became more and Hore 


convinced trom what 1 and heard there 
that the production of large blocks of central 


station 


saw 


power from atomic reactors 1s much 


closer than ordinarily supposed 
fact that 


executives representing 


This is a tain 


conclusion from. the 


four teams of 


engineers and large 
power companies and associated industries in 
the Detroit, Chicago, St. Louis and San Fran 
cisco regions have studied independently the 


and 


s reactors and scientific data for a vear, 


each comes up with a recommendation 


that his firm should appropriate anywhere trom 
10 to SO million of its 


vomg 


own dollars and vet 


immediately, Even more significant is 


the circumstance that each group recommends 


a different type of reactor! (There are 30 o1 


10 alternatives arising trom the use of fast. slow 


or intermediate 


neutrons: natural or enriched 


uranium or thorium fuel solid or uid: carbon 


or heavy water moderator in homogeneous or 
heterogeneous system: water, gas or liquid 
\lost 


prompt action 
are contingent upon the assumption that the 


metal or salt for heat transter medium 
ot these recommendations for 
\tomic Energy Commission will buy the pluto 
nium byproduct 

If a central power plant were based on the 
conventional uranium-graphite pile the power 
COMPA could doubtless avoid lots of trouble 
by getting the fuel rods of natural or enriched 
Atom 
and returning the fuel to the 


uranium from the nergy Commission 
Commission at 
the end of its economic lite for separating the 
Plutonium and the fission products. However 
one ol the COMMINETS ial Croups Dow ( hemical 
and Detroit Edison) favors the fascinating idea 
that the uranium fuel be dissolved or dispersed 
as fine particles in molten metal, and that this 


be circulated through self 


continuously 
contained refinery which extracts the plutonium 
and fission products Many of the engineering 
chemical and metallurgical aspects ol such 
Nuclear 


They 


a confirmed pessimist 


svstems have been studied the 
Engineering Laboratories at Brookhaven 
are difficult, but 


would pronounce them insoluble 


only 


ritical Points 


by the Editor 


When all 


mitensive 


this is results of 


added to the 


work being done by governmental 


agencies on nuclear aireralt, for 


for 
submarines and aircraft carriers, and on pack 
installa 
tions, it looks as if usable power from the atom 
the 
places where COnVE ntional fuels are CNM 
Likewise, the 


chances of large central power plants, fueled 


age powel plants for isolated) army 


is in relatively near future. at least) for 


or too bulky or heavy to handhk 


with uranium rather than coal, oil or gas, are 


improving rapidly. In this last category, eco 
nomics looms as large as engineering, and of 
course the dollar balance will eventually rule 


the party Ipation of pris ite conte rprise 


Cooperation of A.E.C. With Industry 


bOUIPMENT and facilities at Brookhaven 
National 
\tomi 


owned by the 
and the 
tory operated under contract: by 


Laboratory are 

Labora 
Associated 
a group ob nme universities 
Gerald F 
that the staff 


now contains 255 men of professional Status 


Energy Commission 
Universities, 
in the northeastern region 


deputy director, said screntitic 


augmented by about 20 paid Visitors mostly 
university, science teachers on extended 
Since the primary objective at Brookhaven is 
to strucly the 


fundamental screntific 


constitution of the atom, and since 
information on all chem 
ical Clements no heavier than lead is not held 
Tape estimated that SO ol the 


is on unclassified 


secret, Di 
work and 
the 


who use the 


project 


20) on classified (secret projects 


presence of an additional 


ol 


time guest screntists extraore 
narily fine equipment for investigations meas 
to thei 
other educational 
Whe asked 
metals industries could partie in the pro 
said that the anal the 


prospective screntist should counter with 


heart and whose salaries are paricl by 


industrial organizations 


how a progressive the 


vram hie proper evecutive 
his staff and decide whether a project could be 
both to 


Brookhaven’s basic program and to the indus 


undertaken which would ln valuable 
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Critical Points 


trial organization. ( Another place to originate 
two-way exchange between industry and the 
Atomic Energy Commission is the Office of 
Industrial Development, A.E.C., Washington, 
headed by William L. Davidson.) Any imme- 
diate advantage to such an industry from co- 
operative work at Brookhaven could not be 
guaranteed, other than to gain some familiarity 
with radioactive metals and with special metal- 
lurgical research equipment for most extreme 
conditions, As an example of this work, David 
Gurinsky &, chief metallurgist of the Brook- 
haven Laboratory, is supervising an extended 
program of studies into various unusual alloy 
systems, and on corrosion (alloying) of con 
tainers by liquid metals. Unique equipment 
exists for such things as polishing, etching and 
micrographing dangerously radioactive alloys 
by remote control, for measuring creep of 
metals at high temperatures while being bom- 
barded with neutrons in the center of a reactor, 
and for automatic welding of tubing of highly 
reactive metals in a completely enclosed space, 
either under protective atmosphere or no 
atmosphere at all 


How to Make a Welding Machine for $500 


iu ornen members of the Cleveland 

Section of the American Welding Soci- 
ety, toured the new plant of Lincoln Electric 
Co. —a_ true product of American ingenuity 
and free enterprise, and a handsome monument 
not only to the advanced ideas incorporated 
in the design and manutacture of welding 
equipment, but also to the unconventional em- 
plovee relationship and incentive plans. Access 
to this windowless factory is by a somewhat 
detached marquee housing handsome stairways 
down to a broad underground passageway 
leading to the various departments. Cafeteria, 
all locker and wash rooms, and the welding 
school are on this lower level. — Executive offices 
are above, at the very center, they are. sur- 
rounded by operating offices which in’ turn 
open directly to the manufacturing floor. 
than 


mere mention, for one cannot help feeling that 


The welding school deserves more 
the commercial success of Lincoln Electric Co. 
is in no small part due to its insistence that 
superior welding equipment must be supple- 
mented by sound design and good workman- 


ship. The school has 67 completely equipped 


PROGRESS; PAGE 66 


welding benches; the course takes four weeks: 
the tuition is $25. 
during the war the school ran continuously, four 
shifts a day! ) 


( The classes are usually full, 


The building is a long rectangle; mid-length 
is the office area; in one end electrodes and 
welding flux are manufactured; the other end 
Railroad 
tracks and truck docks run lengthwise of the 
entire building 


is devoted to welding machines. 


for receiving raw material on 
one side; for shipping the finished product on 
the other. 
directional. 


Flow in process is essentially uni- 

For example, complete welder 
armatures are made in one bay; end brackets 
in the adjoining one; these major subassemblies 
are the only things which move at right angles 
to the main flow. 

Two-ton bridge cranes (floor operated ) span 
each bay; others run lengthwise over receiving 
and shipping docks. The cranes serving the 
receiving dock have girders spaced far apart 
so the bay cranes can be run into them like a 
long-span trolley and so be moved from bay 
to bay. Thus all raw material is transported 
in slings, boxes or on skids by overhead crane 
—hand or power trucks are conspicuously ab- 
sent. Assembly is on appropriate slow-moving 
conveyers, 

Manufacture is in five basic designs in a 
minimum of output ratings; other variants have 
to do principally with mountings. This sim- 
plifies greatly the flow of parts, and reduces 
the number of machine tools and assembly 
lines. 


Consequently the factory looks like a 
huge warehouse with material at the point of 
use. Modern machinery is scattered here and 
there, each all but hidden behind stacks of 
parts coming to it or awaiting further work 
at the next station. This observer commented 
that this arrangement seemed to represent an 
excessive investment in slow-moving material 
in process, but received the impression from 
his guide (Bill Stewart, sales manager of the 
Cleveland District ) that inventories may seem 
to be large because they are accumulated in 
one central place rather than scattered in iso- 
lated departments or even in suppliers’ factories. 
At the present time, all inventories tend to be 
large as a necessary hedge against sporadic 
deliveries of raw materials. Furthermore, one 
might guess that the economical size of the 
stocks of materials in process has a close rela- 
tionship to the volume of daily production; it 
would appear to be much less in a plant making 
three thousand units per day than one com 
pleting three hundred 
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and Reflectance 


N' MBERLESS USES Of stainless steels depend 
on their ability to resist tarnishing or 
staining and to polish readily to a bright and 
lustrous surface. Eye appeal is often one of 
the principal reasons for selecting these alloys 
vet there appears to be little information on 
the physical characteristics which determine 
the appearance of a polished surface — their 
light-reflecting characteristics and what is 
called “color”. 

Even casual observation shows that there 
are differences in appearance between identi- 
cally polished surfaces of stainless steel of 
various kinds and of other metals such as silver 
aluminum, and nickel. The physicist would 
sav that these differences are clearly the result 
of inherent dissimilarity in the light-reflecting 
properties. A familiar example is the contrast 
in “color” of the silver handle and the stainless 
steel blade of a modern table knife. More 
subtle variations exist) between chromium 
plated and stainless steel articles. This has 
been commented on from time to time in the 
literature, but opinion appears to be far from 
unanimous on the actual nature of the colors 

Within the same tamily of alloys, faint differ 
ences in appearance are generally recognized 


between the plain chromitum steels and the 


Stainless Steels 


chromium-nickel stainless steels. There also is 
reason to suspect that finishing or polishing 
operations can affect color It is common 
practice, for instance, to refer to certain buffing 
operations as “color buffing” although no clear 
cut statement has been found of the exact 
effect of this operation on the reflectance prop 
erties of metals — if, indeed, any 

With the growing use of stainless steels in 
ornamental applications, it should be of value 
to establish the origin and nature of these dit 
Spe ifically 


by our laboratories to determine by actual 


ferences an attempt was made 
physical measurement the reasons why stain 
less steels are different in appearance from 
some of the other common metals, to what 
extent: variations composition affect: thei 
reflectance properties, and to examine the 
effects of different polishing methods 

When light is re 
flected from a surface it may be altered in two 


Physical Considerations 
principal wavs: First, the spatial or geometri 
cal distribution of the light) ravs may be 


changed — that is to say, a beam of parallel 


By F. K. BLOOM, Research Metallurgist 
Armco Steel Corp., Baltimore, Md. 
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Three Factors Describe ‘Color’ 


rays striking a rough or matte surface is re 
flected as rays scattered randomly in all direc- 
tions. Second, the spectral composition of the 
incident light and its intensity may be altered, 
white light falling on a polished copper surface, 
for instance, is altered spectrally because the 
portion of the light containing short) wave 
lengths at the blue end of the spectrum is 
reflected very poorly or largely absorbed by 
the copper, whereas the long wave lengths at 
the red end of the spectrum are reflected 
almost perfectly. As a result, the reflected light 
contains a much higher percentage of red wave 
lengths than were originally present. This is 
the physical statement of the common fact that 
copper appears red in daylight. The total 
intensity of the light is also diminished because 
of this variable and incomplete reflection, 

The first-mentioned effect — spatial distribu 
tion of the light —is a function of the surface 
texture and is independent of the composition 
of the metal. The second effect spe tral dis 
tribution of the light — is largely independent 
of the surface texture and depends on the 


material itself. “Color”. in technical parlance 


*lor those who are interested, an excellent description 
of the method used in calculating these quantities will be 


©. Hardy's “Handbook of Colorimetry” (Tech 


nology Press, Massachusetts Institute of Technology, 1936) 
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When referring to metal, usually means an ill 


defined combination of results of the two 
effects. (Henceforth it will not be printed in 
quotation marks, even though it will be used 
in this limited but more exact sense At any 
rate, our investigation was based on a physical 
comparison of the color of different metals or 
the effect of finishing methods by establishing 
the amount of reflection at various wave 
lengths in the visible spectrum. Physicists call 
such data “spectral reflection factors’ 

Polished samples of a variety of grades and 
finishes of stainless steels were submitted to 
the Electrical Testing Laboratories in New 
York, where autographic charts showing per 
cent reflection at various wave lengths were 
obtained on a Hardy recording spectrophotom 
eter. Figure | shows typical curves 

Reflection curves by themselves define the 
light-reflecting characteristics of the metal 
But alone they are not sufficient to describe 
the color which the surface possesses because 
this also depends on the color of the light 
under which it is viewed and the character 
istics ot the viewers eye Normal eves are 
not equally sensitive to all parts of the spee- 
trum. These factors were accounted for by 
using established values for the energy distri- 
bution of a standard illuminant equivalent to 
average sunlight, standard “tri-stimulus 
sensitivity factors” for people of normal color 
vision. The reflection curves can thereby be 
translated into three quantities or factors 
which then “describe” the color.* 

The first of these factors is called “dominant 
wave length”. It describes the primary quality 
of a color surtace which is its hue; that is 
whether the color is red, vellow, green, ete 
In Table [I it is noted that the dominant wave 
length of all the stainless steels examined is 
575 millimicrons. This lies in the vellow por- 
tion of the spectrum The hue of stainless 
steels, then, is vellow-tan shade which 
matches this particular wave length. As an- 
other example copper has a dominant wave 
length of 585 millimicrons, which lies in the 
red-orange portion of the spectrum 

The second needed to define «l 
color is its strength or “purity” that is, whether 
the color is weak or vivid. Purity is expressed 


as a percentage value and is related to the 


Fig. 1 Reflectance of Common Metals 
as Measured at Various Wave Leneths 
Samples of the stainless steels were exam 
ined after recewmeg a polish suitable for 
metallographic examination (not etched 
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will result in 
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light 
when 


at color 


of the 
mixed 


match 


From Table it will 


be seen that the majority of metals examined 


are Very low 


We ak 


gested that when the purity was as low as 2 


purity 


colors 


the 


are 


very 


Experience with these samples sug 


as it is for the plain chromium stainless steels 


even when viewed under the ideal lighting of 


a color-matching cabinet 


most people were 


Brightness or Reflectance of Metals 


unable to detect. the presence of color with 
certamty At 4 
detect color 


purity most eves could just 
while at higher levels color was 
generally observed without difficulty 
The third and last quantity required to ce 
fine color is its brightness or “reflectance 
a color is light and 
It is related to the 


percentage of the total amount of visible light 


This determines whether 


brilliant or dark and gray 


Table | — Color and Reflectance of Various Metals 


Pype 410 
120 
£30) 


Pype 
Py po 


Pype 


31 
sO4 h 


Type 
Pype 


Pype 304 (d 


S04 

S04 

309 
r-Cuith 
18-21 Cr-Co (hb 
18-20 


“Roneusil 


Type 
Pype 
Type 
Py pe 


Armco 

mevot worn 
Silver 

plate 
Sterling 

silver (f 
Nickel 

silver (b 
Chromium 

plate h 
Aluminium 
Monel KR 


Nickel 


Copper h 


Ni 


O40 
O10 


Mo 2.77 

(0.07 

COW 
Cun SA 
Co 21.0 
\In 18.6 
Mn 29.2 
Cu 3.2 


Commerc ial 
Commercial 
Ni 20. Cu 55. Zn 25 
Hard 
Commercial purity 
Ni 66.7, Cu 29.0, Al 2.9 


Electrolytic 


Klectroly tic 


Coron Fv 


DOMINANT 
WAVELENGTH 


979 pu 


) 


rors iad 


Coron Desc HIP TION 

ANCE 


No noticeable hiv 
No noticeable hi 
No noticeable 


Very taint vellowish- white 


61.7 
62.6 


51.0 


very slightly gravish 
very slightly gravish 
hue. very slightly gravish 
hore 
than above 
62.7 No noticeable hue 
64 No noticeable hue 


67 Extremely taint, very slightly gravish 


verv slighth gravish 
very slightly gravish 


vellowish-white 


Very taint vellowish-white, more vray 
than above 

Very faint yellowish white, more gray 
than above 

Sanne 

Same 

Same 

Same 

Same 

Sume 

Same 


Same 


as metallographic polish 

S04 

12% Cr 
IS-S 
IS-S)- 
IS-S 


as 
as Type 
as Py pe 110 


as 


as Type 


le 


is Py ype 


No noticeable hue, grayish 


Very very bright vellowish- white 


Paint, very bright vellowish- white 

Pale 

Iextremely faint, shit 

sright white 

Very parle lightly 
vellowish-white 

Very pal slighiths 
vellowish white 


orang 


vellow 


vray ish 


ray ish 


meal 


Footnotes: 


a) Caleulated 


standard observes 


dent to davlicht 
h Sample 
‘ Color 


from 
data and 


tallogr phir ally 
bill 
cloth wheel with 


«lS d 


reflection factor 


polish d 


wives 


followed by 


chrome coloring compound 


( ‘ 


buffing on 


d 


cloth 


No 


| 


followed by 


commercial cut 


ground to 


emery 
polishing 
ting compound 
Electrolvticall 
for 1O min 
f) Silver phate und 
ished with 


bath 


terlin silver which were 


pol 


i commercial silver polish before testing 
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124 
13.1 ( 9 
16.9 ( 2 
5 
16.4 1.6 (0.12 2 
25.9 (10.12 9 
5373 6 
5 
67.2 
17.6 575 67.6 
24.3 12.8 340 67.7 
96.9 21.5 67.3 
57 61.6 
1S.3 575 
18.2 5195 67.58 
10.0 S75 66.0 
002 575 2 
575 94.9 
375 95.9 
2 67.2 
| S4.3 
380 7 38.8 
CME 
— 


Stainless Compared to Other Metals 


Specular B 
reflected from the surface. Silver is “Light 7 
very bright because it reflects about 
95 of the visible light falling on it. A / 
Pure iron appears dark in contrast be poittuse». / 
cause it absorbs over 40% of the inci- 4 
\ 4 

dent light. 

of the values determined trom iy 
the spectral reflection curves has been WAY NOs 

\ ¥ 

listed in Table 1, in the last column the y a4 od 
visual appearance of the same samples Smooth wihace 
when viewed ina specially constructed 
color-matching cabinet is indicated. 
While the “color factors” give a precise / 
phivsical definition of the color, the Specular ‘2 
“color ription is at best an average Light 
opinion of several observers of normal » 


color vision. 


OF 


COMPOSITION ON COLOR 


Figure | and Table | show that the 
plain chromium: stainless steels, regard 


of 


have almost identical spectral reflection 


less carbon or chromium content, 
properties and are indistinguishable in 
color. The reflectance curves show a 
tendency for all these alloys to reflect 
the red and vellow end of the spectrum 
very slightly better than the blue. The 
data indicate that these alloys should 
exhibit extremely 


an tan-to-vellow hue. 


The color is of such low “purity”, however, that 


faint 


it does not seem to be detectable to the eve 
under ordinary circumstances. 
The 


show a tendency for greater absorption of the 


chromium-nickel stainless steels also 


blue end of the spectrum. This absorption is 


Fig. 2 — Reflectance of 17% Cr and 18-8 
Cr-Ni Stainless Having Various Types of Finish 


18-8 Cr-N , Elec tropolish 


/8°8 Cr-Ni, Metallographic. 
Polish 4 


( 450 va) BS 


( 


600 650 7O0O 
Wavelength, M 


/imicrons 


4 


META 


PROGRESS, PAGE 


Fig. 3 
Some Reflected Specular Light From a Smooth 
Surface Only When It Is in a Favorable Location 


Like 
Light in All Locations From a Matte 


Matte Surface 


Diagrams Showing How Eye Receives 


but Gets Both Diffuse and Speculas 


Surface 


a litthe more marked than for the nickel-tree 
types, and gives a color of slightly higher 
purity. The very faint yellow-tan cast can be 
seen by most observers under good lighting. 

Table | also shows that substantial variations 
in chromium and nickel contents fail to affect 
the color appreciably, Increasing the chro- 
O% (ingot to 26% 
(Type 446) does not alter the hue or purity of 


color but causes the reflectance or brightness 


mium content trom iron) 


to increase slightly from 59% to 64. Small 
additions of nickel have no effect. 
However, when sufficient nickel is added 


to change the alloys from a ferritic to austen- 


itic structure, the reflectance increases about 


5. Hue remains unchanged while the purity 
Substantial 
in nickel beyond this point have no effect 

It will be that 


silver plate have the same dominant wave 


increases very. slightly increases 


noted sterling silver and 
their hue is 
of the 


However 


length as stainless steel, that is 
The 


color IS also of a very low order. 


predominantly yellow, purity 
they are much brighter; silver reflects nearly 
all the visible light that falls on it 


: 
i, 
. 
gins 
“4 
x 
; 
If) 
“Diffuse | 
pare 
< 
= 6 
Q 
iy 
€ 
( 
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lurning to the other metals included in 


Table | and Fig. 1, nickel-silver has a pale 
vellow tint, more pronounced than either silver 
or stainless; in brightness it compares with 
the chromium-nickel stainless steels. Alumi- 
num reflects all wave lengths with nearly equal 
intensity and, hence, has no discernible hue; 
in brightness it lies between stainless steel and 
silver. Chromium plate has a very faint blue 
cast which is detectable under good lighting 
conditions. Its brightness is the same as that 
of the chromium-nickel stainless steels. A 
slight maximum in the reflection factor curve 
at the blue end of the spectrum exhibited by 
this material is unusual. 

Pure nickel has a readily distinguishable 
vellow hue, while Monel is vellowish with a 
very faint orange tint. Monel is slightly less 
bright than the plain chromium stainless steels 
Copper, as may be seen from Fig. 1, is a highly 
selective reflector. It is red-orange in hue, the 
color is of high purity, and it slightly 
brighter than nickel 

\ chromium-manganese-copper alloy known 
in Germany by the trade name “Roneusil” is 
particularly interesting because it is claimed 
to be superior to the regular chromium-nickel 
stainless steels for Hatware because it much 
more Closely duplicates the appearance of 
silver. The spectral reflection factor curve for 
this alloy is actually midway between the 
bands for Cr-Ni and Cr stainless in Fig. 1. 
Other data listed in Table | show that in fact 
its color is the same as that of IS-S. This is 
borne out by examination of the alloy in the 


color-matching cabinet 


EFRECT OF FINISHING METHOD ON COLOR 


The effect of polishing method on the color 
and reflectance of Type 430 (17% Cr) and Type 
304 (1S-S Cr-Ni) stainless steels is shown in 
appropriate lines in Table Typical retlect- 
ance factor curves are illustrated in Fig. 2 
The results seem = surprising at first’ glance 
since they show that some polishing operations 
like buffing, while they increase the smooth 
ness of the surface, actually reduce the reflect 
ance. See Type 430 (¢) and Type 304 (¢) and 
(d) in Table 1 


hue is increased in purity., These effects could 


Simultaneously, the vellow 


be readily verified when the samples were 
viewed the color-matching cabinet, the 
buffed samples appeared darker and more 
perceptibly vellow 

Recent work has shown that buffing stain 


less steels appreciably MICreAses the thickness 


Effect of Matte and Smooth Surfaces 


of the oxide skin normally present on the sur- 
face. This heavier film may be responsible 
for the alteration in reflectance properties. It 
is interesting that electropolishing on the other 
hand, results in reflectance values as good as 
may be obtained with a fine metallographic 
polish. See Type 304(¢). This undoubtedly 
contributes to the attractive appearance ot 
clectropolished stainless steels. 

From Table [it is apparent that diflerences 
in reflectance rather than in hue or purity are 
principally responsible for the different ap 
pearances of metals Most of the common 
ones, except copper, gold, and chromium, are 
very faintly vellow in hue. Some metals such 
as silver are very bright due to their high re 
flectance; most others such as stainless steel 
Monel metal and nickel-silver are darker be 
cause of their tendency to absorb some traction 
of the visible spectrum Finishing methods 
mav affect the brightness of stainless steels 
Procedures giving the smoothest surface, such 
as buffing, do not necessarily give the highest 
reflectance Mlectropolishing appears to olfer 
advantages as a finishing method where the 


highest reflectance is desired 


IMPROVEMENT OF APPARENT BRIGIEENESS 


Since most metals, including stainless steels 
tend to absorb some of the light that falls on 
them, it is interesting to consider if there may 
be any way to increase their apparent bright 
ness Perhaps some surface finish would cateh 
light falling from any direction and direct at 
least part of it to the eve. Common lighting 
conditions usually include both diffuse ilhami 
nation from walls (or sky, if outdoors) as well 
as direct or specular illumination from the 
light source (light fixtures or sun When a 
smooth, flat surface is viewed in such light 
the eve always receives some. of the diffuse 
Hlumination, yet in positions such as A, Bor D 
(Fig. 3a), it receives litthe or none of the 
specular light. 

\ matte or rough surface will seatter the 
specular illumination so that in any position 
the eve receives light both from the diffuse 
source and the specular source The result Ss 
that under most lighting conditions the matte 
surface will appeal brighter than a highly 
polished finish If the surface is too rough 
however, multiple reflections will occur within 
it which absorb light, the very dark appeas 


ance ot deeply etched or sand-bhasted surfaces 
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Fie. 4 Three Stainless Steel Spoons hin 
ished Variously and Photographed Under 
Spot Ilumination \t top buffed 
Center — grit-blasted and clectropolished 
Bottom — hammered and clectropolished 


is a familiar example. The ideal combination 
would be a uniform matte finish sufficiently 
lustrous to avoid internal reflection. 

Certain brushed finishes on stainless steel, 
such as the Tampico finish, operate in’ this 
direction. They are often more attractive in 
appearance than very smooth mirror finishes 
where large flat areas are involved. Another 
method which appears to be quite effective: is 
grit-blasting followed by electropolishing. By 
itself, grit-blasting gives a matte and diffusely 
reflecting (though dark) surface. Tf followed 
by electropolishing the initially rough surface 
is smoothed enough to prevent internal retlec 
tion from reducing the brightness. Hammered 
and clectropolished finishes give much the 
same ctlect. 

Figure 4 shows clearly the marked differ 
ence in apparent brightness between a butted 
spoon at top, one mn the center which has been 
grit-blasted and clectropolished and the one 
below — hammered and electropolished. Ex 
cept for occasional highlights, the spoon with 
the buffed handle appears very dark under the 
spot illumination used by the photographer 
In contrast, the center one (grit-blasted and 
electropolished) has a handle which is quite 
bright because of its ability to catch and dit 
fuse the spectral light. “The hammered finish 
is intermediate in brightness 

Very striking and beautiful effects can) be 
achieved in’ decorative dishes and travs by 


contrasting matte and flat polished areas. The 
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diffusely reflecting areas may be etched fin- 
ishes or embossed designs. The effective use 
of embossed or textured surfaces to increase 
apparent brightness is well illustrated in’ the 
photograph at the head of this article supplied 
by Rigidized Metals Corp. of Buffalo, N. Y., 
contrasting the flat polished areas of the edge 
trim and sink with the textured top and side 


SUNEMARY 


Broadly speaking, the differences in appear 
ance of similarly polished surfaces of decora 
tive metals are due primarily to variations in 
their absolute reflectance. Silver is an unusual 
metal in that it reflects nearly 95% of visible 
light, whereas most other metals, including 
stainless steels, may absorb up to about 40% 
of the light. Most metals tend to reflect: the 
red end of the spectrum better than the blue 
and, depending on the extent of this difer 
ence, some have a faint vellowish hue gener- 
ally of very low “purity”. The plain chromium 
stainless steels have no visible hue and are 
slightly lower in reflectance than the chromium 
nickel types. The latter have an extremely 
faint tan-to-vellow hue, the same as that of 
silver. Variations in the alloy content of stain 
less steels affect their color only slightly. 

\ few tests suggest that polishing methods 
such as buffing, while they increase the luster 
and image-forming characteristics of a surface, 
may actually lower the absolute reflectance 
slightly and increase the depth of the vellow 
hue. Where high reflectance is desired, elec 
tropolishing has merit. 

The apparent brightness of a surface de 
pends on its absolute reflectance and also on 
the nature of surface texture and character of 
the illumination. Where the itlhumination in 
cludes some light from a point source, as it 
usually does, a surface finish that catches and 
disperses some of the special illumination has 
a higher apparent brightness. Grit-blasting 
followed by electropolishing appears to have 
interesting possibilities. Embossed designs 
also are effective in’ brightening the appear 
ance of articles and providing contrast 

While the absolute reflectance of stainless 
steels is an inherent property similar to and 
related to electrical conductance, the apparent 
reflectance is not so immutable and can be 
varied considerably. Where a high level ot 
brightness is desired tor decorative purposes 


the proper choice of surface texture by em 


bossing or other finishing methods can do much 
to enhance their natural beauty S$ 
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By W. R. BROWN, Metallurgical Engineer 
Titan Metal Mfg. Co., Bellefonte, Pa. 


The photomicrographs wer 
all prepared by H. D. Hodge 
metallurgist for Titan Metal 
fe. Co Except u here un 
etched, the etchant used for all 
samples was zephiran picrat 


hig Heat-Checked Gati Block Used on 
a Horizontal Pressure Die-Casting Machine 


New Concept Heat-Checking 
Brass Pressure-Casting Dies 


Hk BRASS DIE-CASTING industry, although 
T showing great promise as a rapid method 
of producing intricate and accurate parts of 
high strength, corrosion resistance, and attrac 
tive appearance, has developed very slowly, 
principally as a result of poor die and tool lite 
Many small cracks, known as heat-checks, form 
quickly in the dies and give the castings a 
rough, unpleasant surface. To repair this sur 
face by grinding is expensive Repair by 
welding is often more expensive than machin 
ing new dies; it is also only a temporary meas 
ure, because the dies usually break out again 
at the edge of the welds Low die lite and 
high die costs mean a low margin of profit in 
at highly competitive field 

These small CTiie ks have heretotore been 
considered the result) of thermal shock and 
thermal fatigue Shock” arises trom contact 
of cold die with hot brass: the heat does not 
have time to diffuse into the die block and 
a temporary thermal head is built up in’ the 
surface lavers. The surface skin of the die 
tends to expand but the cold and rigid under 


Iving lavers restrain it This evele is reversed 


igh 


between castings when the die surface cools 
and the underlying lavers absorb heat. In 
casting brass at 1700 to 1750" F. the die sur 
face reaches a maximum of about 1550° F 
while the die block is only 1100 to [300° F 
0.050 in. below the surface 

“Thermal fatigue the other reason given 
for the formation of the cracks — results from 
the reversing stresses of thermal shock, plus 
the stresses imposed by injection pressure 
The present author does not believe that ther 
mal fatigue starts the checks (although it un 
doubtedly increases their size) because dies will 
begin to check on similar parts at about the 
same rate whether the Myection pressure 1s 
6000 or 29.000 PSi., as long as they are operat 
ing at about the same temperature 

( racks can also be divided mto two Croups 
First. cracks of a true thermomechanical ma 
ture occur m such places as Corners and ire 
normal to other stress rAawsecrTs These crit ks 
identify themselves by their location, their rel 
ative straightness and sometimes by their 
depth They can frequently be avoided by 


making a change in design 
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Role of Fatigue and Thermal Shock 


METAL 


The second type of crack — the 
which 


one 


makes brass die casting rela- 


tively unprofitable — will be considered 
exclusively in the remainder of this pa- 
per. This defect is characterized by a 
maze of small polyhedral cracks known 
as heat-checks. 


block 


is shown in 


\ typical example 
a gate 
full size, 


reproduced at about 
Fig. 1. 
cracks originate as small star-shaped 
pits which increase in width and length 
as service continues but do not pene- 


The ‘se 


trate below a certain depth (probably 
determined by operating temperature) 
unless the ‘vy are subjected to some me- 


When 


great enough the cracks act as notches 


chanical stress. this stress is 


or stress-raisers. 
Observations that indicate 

that these 

tigue or by thermal shock are 


seem to 
heat-checks are not caused by ta 
as follows: 

1. All ferrous metal parts, when in contact 
with molten brass, are subject to heat-checks 
vet stirring bars, mold plates, and permanent 
molds have no imposed stress. 


2. When 


heating the entire die block to the operating 


thermal shock is minimized by 


temperature, the tendency to heat-check is en- 
hanced, not reduced. 
in the 


industry are exposed to higher thermal stresses 


3. Cast iron molds used vlass bottle 


than brass die-casting dies, vet they do not 


heat-check even after producing hundreds 


Fig. 2—Hot Work Steel Immersed in 
Molten Brass for 45 Hr. Carbides are 
seen in the scaly layer; crevices and cracks 
extend into the unattacked steel. 500 » 
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Fig. 3 — Simple Furnace Decarburization 
of Hot Work Steel, Showing Cracks, Fis 
sures and Absence of Carbides 100 
thousands of bottles. Yet when this same iron 
it will 
produce less than 500 castings before checking 
The thermal gradient in the 
of glass bottles is from 900 to 2100° F 
operate between 600 and 1700" F. 
1, ‘True 
in size 


is tried in brass pressure-casting dies 
begins. molding 

Brass 
fatigue cracks should blend down 
most highly stressed area into 
Actually, 
. the checks occur only where the 


from the 
as shown 
hot 
stop 


the le stressed portion. 
in Fig. 
material, and 
abruptly at the edge of the contact zone. Some 
portion of these areas of the gate block be- 


tween the runners must be exposed to almost 


brass contacts the die 


areas in 
vet the 
protected areas show no checks except where 
flashed leaked out 


the same thermal conditions as those 


actual contact with the molten brass, 


the hot brass mav have 
between the dies 
that heat-checks are 


form of 


It appears, therefore, 


caused by some corrosion resulting 


from contact with the brass itself 
THE EXPERIMENTAL PROCGKANM 

To determine whether hot work steel can be 

checked by hot heat 

treated to Brinell 532 was suspended in molten 

brass at 1710° F. for 45 hr.. 


Figure 2 shows its microstructure. 


brass alone, a sample 
and cooled in lime 
The 


brass incrustation was 


cloudy 
material underneath the 
a scaly laver, at first thought to be an oxidation 
still be this 
Between this disintegrated material 
and the still-solid steel is a fissured laver about 
O.001 in. thick 


product. Carbides can seen in 


residue. 


Incipient cracks can also be 


Ame 
2) 
Sita 


seen penetrating into the unattacked base of Evidence of Corrosion Attack 


stecl Despite lime cooling, the hardness of 


the sample was so high that it could only be given reaction should decrease. The brass used 

cut by an abrasive cut-off wheel. analyzed 60.48% copper, 1.33% lead, 0.13% sili 
These observations — high hardness and con, and remainder zine 

presence of carbides in the affected laver — led The cross section of the first sample, spun 

to the conclusion that the attack on hot work for 2 hr. in the molten brass, is shown in 


steel by hot brass is not a form of oxidation Fig. 4. The outside of the specimen has been 
or decarburization. The high temperature of severely attacked by the brass, resulting in a 
the test softened the unattacked steel in’ the two-lavered zone of a shiny. cracked diffusion 
core of the sample to Rockwell C-20, but the product 
outside affected laver was C-50 to 54. This Figure 5 shows the microstructure of this 
fact leads to the supposition that iron has been laver. Surrounding the unattacked steel is a 
removed from the hot work steel, leaving a dark diffusion band, which is topped by a two 
highly alloyed chromium-tungsten matrix with lavered area of diffusion products. This area 
large number of carbide particles. Contrast has numerous fissures filled with brass-colored 


material, When the time is increased from 
2 hr. to 5, the diffusion zone penetrates almost 
twice as deep 

The probable formation of this diffusion zone 
is illustrated in Fig. 6. The brass attacks cer 
tain points on the surface of the steel. Then 
the attack progresses radiatly until the continu 
ous, uniform laver is formed. The author be 
lieves that this picture illustrates the formation 
of a “heat-check’. The cracks that form in this 
diffusion area progress without stressing, into 
the unattacked steel as shown in Fig. 7. Many 
cracks such ats these have been observed whic hi 
ire filled with brassv-colored alloy 

The surtace appearance of the specimens 
after spinning is likewise interesting After 


adhering brass and dross are rubbed ofl, many 


Fig. 5 — Longitudinal Section of Sample Shown 
in Fig. 4 Steel base at bottom. followed by 


Fig. 4 — Cross Section of Sample Spun 2 Hr dark, solid diffusion barrier, two-layered zon 
in Molten Silicon Brass at 1700° F. Outside of diffusion products and adhering brass. Depth 
loose rim is polishing guard Unetched: 5 of diffusion vroducts is about 0.006 in 100 


Fig. 2 with Fig. 3 which shows an ordinary 
decarburized layer on a hot work steel sample. 

A number of identical samples were then 
made up from a square bar of hot work steel 
chosen because of considerable experience with 
analyzing: 


it in actual service, and 


Carbon O.34% 


Manganese 0.26 
Silicon O47 
Chromium 1.43 
Molvbdenum 0.42 
Cobalt 5.10 


1.02 


Pung sten 


The samples were spun at 17S rpan. while 
immersed, thus continuously bringing them in 


contact with relatively fresh brass. Hf the cor 


rosive element is in the brass. the time for a 
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Evolution of Diffusion Layer. 100 


Fig. 6 


cracks show up, as in Fig. 8. This damage in- 


creases with time. 


Anvone familiar with brass 
die casting will note the 
“heat-checks”. Examination of the 
polished and etched surface of such steel 
sample high 


similarity of these 


cracks to 


indicates that 
molten brass seems to attack the ferrite matrix 
preferentially, 


magnification 


leaving the carbide spherulites 


OF BRASS CONEPOSITION 


To determine whether the purity of the brass 
had any effect on the rate of attack, four brass 
samples were made up using only pure iron- 
steel 
in each of the 
melts, but no difference in the depth or type 
of attack could be 
ples. After these tests the brasses analyzed as 


free metals and chemicals. Separate 


samples were spun for 2. hr. 


seen in the four steel sam- 


shown in Table 1 These analyses proved that 
iron was dissolved from the steel surface. Cal- 
culations show that the iron found in the brass 
was equivalent to about 15% of the original 
steel sample 


*Eprron’s Another method of solving the 
problem would be to make or line the die with material 
which is insoluble liquid zine. ‘This is not easy to do 
“Liquid-Metals Handbook”, edition, 
graphite, 
with “good” resistance to attack by zine 
below 1650° FL (By “good” 
tration per vear.) Of the 
zirconium 


lists only dense 


silicon carbide and aluminum oxide as materials 


at temperatures 


is meant less than 1 mil pene 


refractory metals, columbium., 


tantalum, chromium, titanium, and 
vanadium are listed 
of “limited value” (penetration from 1 to LO mils per vear) 
An 80-20 Mo-Fe alloy had * at the melting 


point of zine (790° BF 


tungsten 


in that order; chromium is classed 


good resistance 


METAL 
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Since it has now been proved 
that molten brass alone can pit 
and crack hot work steel without 
shock or fatigue 


these last two factors can be con 


any thermal 
sidered as contributing clements 


only rather than as the primary 
causes of heat-checks. With this 
fact established, it) should be 
much simpler to find a corrosion 
inhibitor, or to tailor-make a die 
steel that will be corrosion resist 
ant, than to continue the fruitless 
search for a die material having 
unnecessary and impossible phys 
ical properties for resisting over 
emphasized stresses. * 

Figure 9 clearly shows carbides 
in the diffusion 


lay ers; Fig. 3 


shows their absence in surfaces 
of such steel heated in air. This 
eliminates oxidation as the cause of the corro- 
sion. Moreover, the molten brass mixtures No. 
3 and 4 containing added oxides did not attack 
any more severely than those mixtures that 
were free of oxide. 
The next corrodent under 


in the 


suspicion is the 


zine contained brass. Micrographs of 


Fig. 7 —Crack Penetrating 


Through Dif 


fusion Barrier Into Remaining Steel. Zine 
iron alloy at upper right; unattacked steel 
at lower left; diffusion zone between. 250 
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galvanized steel sheet show a distinct: similar- 
ity to the diffusion lavers formed on the hot 
work steel samples immersed in molten brass. 
Other facts harmonize with our experimental 
Molten 


increasing with temperature 


results: rate 


zinc dissolves iron at a 
It forms various 
iron-zine compounds which appear as two lay 


(Although only 
visible, a 


ers on the surface of the iron. 


two lavers are 


readily number of 


iron-zine compounds are formed, which are 
hard, and brittle, similar to the lavers 


found on the hot work steel samples. ) 


porous 


If, as the author believes, the primary cause 
of heat-checks in brass die casting steels is the 
formation of these iron-zine compounds, the 
galvanizers 


should be of much benefit to brass die casters 


great amount of work done by 
and toolstee] manufacturers. 
that 


lnimersion of only 0.05 sec. in 


The galvanizers 


have found ivon-zine compounds form 
very quickly 
molten zinc will form a microscopically detect 
Therefore, it 


is apparent that the time required to make a 


able laver of these compounds, 
brass die casting is sufficient for their forma 
tion, espe ially when the high temperature ot 
the brass die casting operation is taken into 


consideration 


lig 
for dlr. in 
carbide 


The g 
0.20" 
icy 
COMM NOT 


( irbon 


lable IT — Analysis of Brass Melts After Exposure 


to Steel Specimens 


9 — Hot 


and silicon above 


increase the 


Work Steel Sample 
Molten Brass Stec! at bottom 


in inner diffusion 


Spun 


alvanizers report that carbon above 


0.20% in the steel rap 
attack by Yet all the 
hot working steels contain trom 0.35 to Q.45' 
O35 to 1.00 if the 


premises of this paper are correct there 


from silicon 


are many check ports established by 


Galvanizing riences which cal bn 


(1 Pi 
61 Cu. 39 Zn 60.96% 
2 61 Cu. 38.2 Zn. OS Ph 60.36 
Same as No. 2 plus 60.7 1 OG] 
PbO, CuO and ZnO 
Same as No.3 plus O93 


O.291' 


used in developing a hot work stecl that 


will resist the corrosive action of zine 


and formation of brittle compounds 


As a turther correlation between cal 


vanizing and brass heat-checking, an in 
teresting experiment may be cited In 
galvanizing, it is known that the pres 
ence of silicon increases the amount of 
the iron-zine compounds. Tt as 
also known that aluminum de 
creases the tendeney tor their 
formation. Figure 5 shows the 
amount of compound formed in 


2 In 


neither aluminum nor appreciable 


by regular brass containing 


silicon. The compound luver is 


about 0.006 in. thick. This brass 


analyzed 60.48% copper 1.33% 
lead, silicon 

\ silicon brass in Common use 
for die casting contains 0.75 to 


A heat was made 
silicon (64.19 Cu, 0.39 
VAT 


1.259 silicon 


up to 0.7 
Ph 


remainder and a. steel 


Fig. S— Outside 
ple Spun for 5 Hr 


Surface of Sam 


Unetched, 50 » 
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Heat Checks — Their Cause 


sample was spun in this 
analysis under the same con 
ditions as the sample shown 
its microstructure 
is shown in Fig. 10. Note 
that the depth of the iron 
zine diffusion products is 


in Fig. 5; 


more than twice that of the 


silicon free brass ot 

Another heat 
up, replacing the silicon 
with 0.62% aluminum (65.58 
Cu, 0.51 Pb). The 


structure of a sample of steel 


hig 


was made 


spun in this brass is shown 
in Fig. 11. This shows only 
a thin, one-layered diffusion 
zone, Which may be an alu 
minum-iron compound that 
prevents the zine trom dit- 
fusing into the steel 

These last two photo- 
micrographs show pretty clearly that there is 
a great deal of similarity between the galvaniz 
ing process and the attack of molten brass on 
hot work die steel 


SUNENMEARY 


The fine maze of cracks occurring on brass 
hot working tools is known as “heat-checking” 
and has heretofore been attributed to thermal 
fatigue of the surtace lavers of the die material 


Vig. 11 — Sample Spun in Molten Alu 
minum Brass. Steel at bottom. Depth 
of diffusion about 0.002 in. — 100 


PAGE 


Fig 


con 


10 Sample Spun in Molten Sili 
Brass. Steel at bottom: brass at top 


Depth of diffusion products is about 


OO15 in: 


compare with Fig. 5. 100 


However, and 
high-temperature jet alloys generally have ade- 
quate physical properties at brass fabricating 
heats to withstand the imposed stresses. Yet 
of the great number of these alloys tested in 
service, none resisted heat-checking as well as 
hot work steel. 

Experiments indicate that such cracks de- 
velop, instead, by the formation of a thin laver 
This 


alloy is thought to be an iron-zine compound 


todays highly alloyed steels 


of a hard and brittle intermediate alloy. 


formed as a result of intermetallic 
corrosion of the die steel by the 
zine in the brass. 

\ simple and quick laboratory 
procedure has been developed tor 
determining the resistance of the 
die material to this attack. The 
activity of alloys 
may also be determined, with the 
possibility of finding suitable 
agents that will act as inhibitors 
the 
Such procedures require 
only a few days’ time rather than 
the lengthy, inconclusive tests 
now in vogue. 

Much be 


such corrosion and cracking by 


various brass 


or as diffusion barriers tor 


ALi len 


can learned about 
studying the process of galvaniz- 
ing, which might even vield some 
ideas for developing an improved 


hot work die steel. =] 
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By J. R. TOWNSEND 
Director of Material and Standards Engineering 
Sandia Corp., Albuquerque, N. M. 


Hk LIST OF TeSOUrCES which todas separate 
T the “have” trom the “have-not™ nations 
includes not only such traditional items as coal, 
iron, oil, and timber, but also such specific 
elements as cobalt, columbium, beryllium, 
tungsten, tantalum and even nickel. These 
elements are the foundation of our present 
civilian and detense effort. The present and 
future of our civilization now depend upon 
hard, strong, tough, heat resistant metals that 
will maintain their shapes at high temperatures 
and at high speeds. But the best figures avail 
able show that we have only about half the 
alloys needed tor an all-out war! 

Nickel, cobalt, tungsten, columbium and 
tantalum ballooned in’ importance with the 
appearance of the jet engine and the combus 
tion turbine. Beryllium’s new-found impor 
tance results from its role in our atomic energy 
program 

For working parts of jet engines and com 
bustion turbines, simple nickel-bearing alloy 
Bevond that 
point, alloys or compositions based on nickel, 


steels may be used up to 1500" F 


cobalt, tungsten, columbium and tantalum must 
be emploved 

Today more jet than conventional engines 
are being produced tor aircraft. Gas turbines 
now are being designed for locomotives for 
ship propulsion and deck use, and tor pipeline 
pumps Their HSCS will be extended. The 
needs tor critical materials for peacetime pur 
suits are great. For all-out war the demand 
would be about twice what we have available 

This situation is serious but, fortunately, not 
hopeless. A dynamic, coordinated program of 
conservation (using the word in its broad sense 
can give us a hedge on these shortages 


Conservation in its best expression is achieved 


by emploving the unique characteristics of 
each essential substance to the greatest degree 
consistent with sound design and processing 
This ideal of equivalent or better performance 
has none of the connotation of the German 
“ersatz” of World War It. 


concept casts conservation in a dynamic and 


Instead, this new 


objective role 
Basically, there are tour wavs by which con 


servation can overcome the shortages of these 


Dynamic Program for Conservati 


SiN Strategic clements. They are (a) substitu 
tion of more plentiful elements, (b) reprocess 
ing and redesigning products, (¢) more stand 
ardization, (d) opening up new sources. Let 


us examine these four methods 
SUBSTITUTION 


It is estimated that 25 to 50% of the civilian 
needs for these critical elements can be avoided 
by substitution without serious degradation in 
product. Even higher percentages of replace 
ments are possible for military needs, thus 
spreading the available materials to turn out 
more defense units 

Conservation by substitution of equivalent 
or even superior materials is well known 
Inferior materials have sometimes been used, 
but design changes frequently make the inte 
rior material usable without noticeable degra 
dation in quality or lite of the product. The 
classic example is the automobile engine crank 
shaft, where a heavier casting satisfactorily re 
places a lighter forging 

Complete elimination of a scarce metal from 
a conventional use is the ultimate in conser 
vation. This is not unknown. Lacquered cans 
rather than “tin” cans approach this ideal. An 
even better illustration will be given in an arti 
cle in the July issue of Metal Progress describ 
ing the solderless contacts devised by Bell 
Te lephone Laboratories. 

In any event, substitution of one material tor 
another mh any product wa complicated pro css 
The substitute must be tested to see if it will 
perform as satisfactorily and last as long as the 
original material, We need new and improved 
performance test methods which will tell a 
processor quickly if the substitute can do the 
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New Tests Needed 
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job. Metal Progress as 
printed two notable arti 
cles recently (August and 
September 1952) by A. L. 
Boegehold, in which he 
outlines the steps whereby 
safe changes in automo 
tive parts can be made 
The need is great for 
development of new test 


methods For instance, 


there is considerable doubt 
as to whether the present 
test for armor is thoroughly 
reliable, particularly on 
nickel-free substitutes 
Again, most everyone has 
engaged in’ the perennial debate about the 


meaning of the notched-bar impact test 


KE PROCESSING AND REDESIGNING PRODUCTS 


Another effective way of husbanding critical 
materials is by reprocessing materials or by 
redesigning products. — Processing improve 
ments give us immediate savings. The better 
the processing, the less the scrap and rejec 
tions, both of which cause a large drain on our 
store of crucial elements. 

Change in design of products may offer new 
use and choice of materials. For example half 
of the projected demand for tungsten has been 
allocated to anti-tank projectile cores, the 
form of tungsten carbide with 16% cobalt as 
binder. This type ol projectile was first used 
by the Germans at Kasserine Pass to deteat 
American armor. But now the Army's 
Ordnance Department has come up with other 
methods of penetrating armor: current tests 
will ascertain their worth. If the substitute 
projectile designs are suecesstul, there will be 
enough tungsten for all. Design, in this case 
is a powerful factor in conservation 

Design changes can olten be made when the 
engineer has a thorough-going knowledge of 
the need for conservation. He can be informed 
by the technical press, by participating in 
conferences and by directives from his chiet. 
However, beyond a certain point, we cannot 
rely on such voluntary help and must require 
that certain restrictive measures be taken. 
When acute stockpile shortages of vital mate 
rial exist, the theory of laissez-faire must give 
wav to the greatest good tor the greatest num 


ber. If kingdoms are lost for want of a nail, 
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Anti-Tank Shell With Tungsten Carbide Core From left 
the windshield 
Courtesy Carboloy Department of General Electric Co 


NOSE PlEce, COT and hody less rotatmg bands 


it seems Hnportant that we ration nails in time 
of danger. 

Standardization offers two immediate bene 
ficial effects in) conserving critical materials 
First. by reducing the number of sizes to be 
made, we get quicker, more efficient use of 
our Vital materials Second, it) substantially 
reduces the amount of vital materials which 
are tied up on shelves in inventory Vhird 
standards reflect the endorsement of accumu 
lated technical expertence and hence conserve 
effort that might otherwise be squandered on 


repetitive expermentation 


STANDARDIZATION — AN AMERICAN 


Standardization has been Americas greatest 
contribution to science and production. The 
role of standards and the application of engi 
neering skill have been overshadowed by the 
role of pure science, particularly in such dra 
matic developments as radar and the atonnvic 
bomb. But it has been necessary in all great 
developments tor the engineering designer to 
collect scientific knowledge and apply to 
mass production 

When | visited Germany in 1945 to study 
technological developments I was astonished 
by the wealth of scientific knowledge and data 
that had been used in’ the development of 
new weapons. They had prototypes of many 
weapons, which — if mass produced — might 
have changed the outcome of the war The 
failure was in technology, the Germans simply 
did not understand modern production meth 
ods. They did not have standard quality con 
trol or advanced production machinery. | even 


found in many German plants, in accordance 
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with old custom, a drawer of assorted hand 
files at each worker's station. 

But today national standards of dimension, 
fit and 


standards must be extended bevond our own 


nomenclature are insufficient. Our 


borders, to provide an international unity of 
purpose in conservation of vital materials. 

\ beginning was made in 1948 when repre- 
sentatives of Great Britain, United States and 
Canada agreed on standards for most screw 
threads. It seemed wise in my early work at 
the Office of Detense Mobilization to extend 
this work to other basic standards. So a 
second meeting was called in New York at 
which international standards were considered 
for other screw threads, for threads for gas 
evlinders and fitments, and for nomenclature. 
\t a third meeting preliminary agreement was 
reached on standardization of evlindrical fits, 
and the problem of universal drafting stand- 
ards will be taken up probably this fall. 

The work of this group will place the 
English-speaking nations of the North Atlantic 
Each 
will be able to make the others’ products. All 
the parts will fit and work together. 
production, 


on a common level of understanding. 


Faster 
result 
Conservation of vital material will be aided 
immeasurably. 


smaller inventories will 


NEW SOURCES OF CRITICAL MATERIALS 


‘Simply find some more” seems to be the 
most elemental method of overcoming short- 
ages. Unfortunately, metals are not replaceable 
Metals 
It be 


comes increasingly difficult to recover metals 


mn nature as are carbonac cous materials, 


pass from richer to poorer deposits. 


from low-grade ores, which, ironically, are in 
greatest abundance 

Nowhere is there a more striking example 
of this than in the nickel, cobalt and chromium 
content of the laterite ores in’ the tropics 
Cuba alone has 3,000,000,000 tons of ore. esti 
mated to contain 0.9% nickel, 0.3% cobalt, and 
15% to 2% chromium with 35% to 40% iron. 
This ore has been worked for iron since the 
early 1900's. World War Il, the 
American government sponsored 
there by the Nicaro Co 
ducing 15,000 tons of nickel annually. 


During 
project 
which is now pro 
New 
processes for the recovery of these elements 
If they are 
successful, we will have all the nickel, cobalt 


should be devised tested 


and chromium, not to mention iron reserve, 
we will need for hundreds of vears. But even 


with intensive study and development, pro 


Cooperative Conservation 


duction cannot be expected until 1957 or 1955 
at the earliest. 

This seems an appropriate place to examine 
Although 
there is as yet no civilian demand for titanium, 


the peculiar situation of titanium. 


it is superior to any other metal for many 
military uses. It is excellent for armor. It is 
essential for supersonic missiles whose casings 


Alumi 


num collapses under this heat unless heavy 


are heated by air resistance to 500° F 
refrigeration units are used. Titanium survives 
this temperature Ww ithout effort Because of 
its stable performance at temperatures up to 
SOO” F. 


of turbocompressors and for the skin of super 


titanium also can be used for blades 


sonic planes. 

Titanium is not necessarily a substitute ma 
terial, but it will create its own uses and as 
such will make better weapons and add to our 
national strength. There is an abundance of 
titanium ore in the U.S 

In my opinion the greatest challenge today 
to the continuance of our expanding material 
civilization is our supply of ferro-alloys and 
refractory metals Much has been done to 
overcome this grave problem 

Meetings and conferences on nickel, cobalt 
and structural steel for welding riveting 
have been attended by engine builders, stec! 
manufacturers, metallurgists, nickel producers 
electrical heating experts, corrosion experts 
vacuum tube experts, nonferrous alloy manu 
facturers, gas and jet engine builders, auto 
motive engineers, aeronautical engineers, and 
More than 30 


specific suggestions were made for conserva 


government representatives 
tion of vital materials in these meetings 
Various organizations outside the Govern 
ment also have been actively engaged upon 
conservation problems One is the Minerals 
and Metals Board of the National 
Academy of Sciences. Its budget last) vear 
was $250,000. 


on its panels 


Advisory 


More than 200 experts served 
This board investigates prob 
lems, issues reports on a high technical plane 
and circulates them within and without the 
Government. Its reports range from general 
suggestions of an over-all nature to specific 
substitute alloys and their uses 

With private and governmental organizations 
working in concert, there is no reason why we 
cannot conserve and even enlarge our stock of 
critical materials. Cooperation is no problem 
With national survival at stake, men find it easy 


to work together & 
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Pyrat of some of the pro 
duction difficulties to be 
expected in Carrying through the 
Air Force heavy press program 
(see Metal Progress, March 
1953, p. and 186) was met 
by Bethlehem Steel Co. during 
the forging of a column section 
Fig. 1 —Ingot Mold Flutings Are Still for one of the 50,000-ton presses 
Visible as First Forging Operation Is 
Performed on 275-Ton Ingot at Bethle 
hem Steel Co. in Producing One of 18 
Column Sections for a 50,000-Ton Die 
Vorging Press for the Aircraft Industry 


of the program. Beginning with 


a round corrugated ingot weigh 


Fig. 2—Seene During Second Forging 
Heat in 7500-Ton Press. The once-round 
ingot by now has been forged into rec- 
tangular shape and is being elongated 


Fig. 3 — Fourth Forging Heat Under 
the Press. The column section has 
grown to 70 ft. in length. Press here 
is reducing main body width to 44 in. 
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Fig. 4— Completely Forged 
and Now 110 Ft. Long, the 
Piece Is Given Final Straight- 
ening in a 6500-Ton Press 


ing 275 tons (Fig. 1). forging of the column 
section was completed alter a series of five 
indi idual heating and forging operations under 
a 7500-ton press Its final shape is that of a 
flat dumbbell 110 ft. long, 16 in. thick through 
out. with a main body width of 44 in. flaring 
out to a maximum width of 100 in. at the ends 

Spec ial handling equipment was made so 
that two large cranes could carry the forging 
from the heating furnace to the press after it 
was forged to 40 or 50 ft 


an arrangement of supports at regular inter 


This consisted of 


vals along the length of the steel to prevent 
the bending that would be induced by its own 
weight while the steel was at forging temper 
ature (23007 | When the forging had been 


Fig. 5 — After Final Straightening 
Excess Metal Was Trimmed From 
the 145-Ton Forging With This 
Automatic Gas Cutting Machine 

in Which an I lectronic Tracer 
Follows a Chalk-Drawn Pattern 


clongated beyond the length of the 37-1t. heat 
me furnace only one « nd was heate d to forging 
Hoods ol 


special design were used to retam as much 


temperature and worked at a time 


temperature as possible in the section outsict 
the furnace 

After forging the column section was an 
nealed for one week ina special furnace 120 
ft. long 
part of the plant and a set of three railroad 


Straightening was done another 


cars had to be rigged to ty imsport the forging 
Heating for straightening stress-relievine 


was done in furnace speciall for the 


purpose Phe cutting mad layout 
facilities shown in Fig. 5 above were installed 
particularls for this job 


ng 
— * 4 
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AFNIUM is a metal rare enough to deserve 
H a general introduction to the readers of 
Metal Progress. \t is heavier than lead. When 
pure, it is fairly ductile; it has a close-packed 
hexagonal structure and a white metallic luster 

Hafninm derived its name from Hafnia — 
the ancient Latin name for Copenhagen. — It 
was there that the element was discovered in 
1923 by D. Coster and G. von Hevesy, who 
proved its existence in zircon by spectro- 
graphic analysis It was not unexpected: ac 
cording to previously advanced theory by Neils 
Bohr, such an element should exist in’ close 
association with zirconium, 

These two elements are so alike in) chem- 
ical characteristics that methods for separation 
present great difficulties. For this reason haf- 
nium has been known as the nuisance element 
zirconium, and the expression “zirconium 
contaminated with hafnium” is not uncommon. 
Miller in last month's Metal Progress 
(p. 67) tells of the eventual success in separat- 
ing the two elements on a commercial scale. 

The earth's crust contains about 1 part in 
100,000 of hafnium. It is never found in the 
free state. Lee has thoroughly reviewed the 
spectrographic data on minerals, mostly 
varieties of zircon, in which hafnium ranges 
from 0.2 to 15%. DeMent and Dake, in their 
book on “Rarer Metals”, say that at least 0.02 
of the earth's crust is composed of zirconium, 
thus the element appears to be more abundant 
than nickel, copper, zine and lead, which are so- 
called “common metals”. However, the facts 
that zirconium minerals are so widely scattered 
and that the metal is so costly to prepare place 
zirconium in the category of uncommon metals. 
It can readily be seen why hafnium is. still 
more costly, 

Apparently no hafnium metal was available 
in the United States in) 1931, but hafnium 
dioxide and hafnium chloride could be pur 
chased in small amounts for approximately $25 
a gram. A small sample of metallic hafnium 


* This work was carried out at the M. I. T. Metallurgical 
Project under Contract No. AT (30-1) — 981 with the U.S 
Atomic Energy Commission 
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we By H. P. ROTH 
Cambridge, Mass. 


had been presented by G. von Hevesy to the 
American Museum of Natural History in New 
York as part of the element collection 

The main differences between hafnium and 
zirconium are that the density of the former 
is about twice that of the latter, and that haf 
nium has a much higher neutron absorption 
cross section. Because of the high absorption 
value, hafnium is undesirable tor certain atomic 
energy applications and must be removed as 
completely as possible from zirconium intended 
for such uses. Structurally, hafnium under the 
light micre scope appears similar to most crystal 
bar zirconium produced by the iodide process. 

Experimental Procedure — ‘The metal avail 
able for this investigation consisted of four 
types of crystal bar, namely: A — pure hafnium 


Fig. 1 — Appearance of Crystal Bar as Re 
ceived. A — Hafnium; B— 98% hafnium, 2% 


zirconium; C — 76% hafnium; 24% zirconium 


A 
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B — 9S' by weight) Ht, 2% 
= / x 
Zr, C —76% Hf, 24% Zr; D 
a control sample of fairly pure 
had been degassed, j } / FG 
the three hafnium bars is 
shown in Fig. The pure pint frit 
hafnium (top) and the 98% 
center) have smooth surfaces 
The 76% hatnium looks like 
zirconium crystal bar. These 
bars were procured from the 
Philips Co. of Holland in 1949. jt) 4 ‘ 
Samples taken from the rods bali ks a 
“as received” were polished 
and examined microscopically 
tte 
The four rods were then re 
duced by cold swaging to 50’ Fig Longitudinal Section of Pure Hafnium (Bar A) as 
in diameter and again exam Received. (a) Bright light; (b) polarized light. 100 
ined microscopically. After 
cold working and electropolishing, pieces from shown in Fig. 2.) About a third of the width 


all four rods were wrapped in tantalum foil 
and sealed in a quartz tube under vacuum at 


taken so that the surface of each bar would 


a pressure of 2.5 This precaution was 
be fairly well preserved during annealing and 
only a short electropolishing treatment would 
be necessary for re-examination, thus avoiding 
working effects that might be introduced by 
emery paper polishing. The samples were an- 
nealed in a resistance furnace under vacuum 
and quenched in water 
of 2 hr. at 
930, 1470 and 2010" F.) 
Microstructures — Photomicrographs of | the 
(Bar A) “as deposited”, taken 
in bright and polarized light at 100 


Annealing treatments 


500, SOO, 


consisted and 


pure hafnium 


are 


*The term “relaxed” has been — aries easily move where they should says in @ Metals Handboot | 
applied to such a structure, and the according to the laws of all things 237) “Treatments such a 
reason therefor was explained in a in accord. This is not a single crvs mmealing will not be conss 
somewhat facetious vein before a — tal to be called a hermit and rotated — ered stress-relief treatment: Hav 
small conference of metallographers — so as to put forth the angles or face ever, one of the definitions of an 
held at Columbia University School one chooses to see This is poly nealing given on p. 2 of that sanw 
of Mines in September 1952, about crystalline and therefore displays authoritative volume inchides “reliet 
is follows special talents for gregariousness in of residual stress 

Relaxed, Equiaxed Grain — An- order to be serene when viewed Stress can mean “the cohesive 
nealing, producing recrystallization from any angle. No straining is evi force or molecular resistance in 
ind grain growth within the subject dent, no twisting, no screaming body opposing the action of fore: 
family of metals, brings about such pushing ol pulling only a smooth such as tension 
a Satisfactory structure for optical and orderly arrangement of “invisi “Tension is a stress due to a fore 
examination with a microscope that — ble” atoms seeming to have floated either of two balancing fore 
it is a pleasure te prepare the pol into their convenient and proper po causing, or tending to cause. exter 
ished surface, a pleasure to behold — sitions without so much as a sound — sion 
the lack of distortion apparent lack or a sidestep Penseness os defined ioon 
of impurity —lack of unjustifiable Application of the word relaxed — dition of tension 
preference, All things appear to be may not be in strict agreement with To relax” is defined as “to abate 
in a state of harmony within that the definition of the Subcommittes in tenseness 
resolved binocular world Bound on Relief of Residual Stress which Relax is a good wor 


of the original bar is shown, one longitudinal 
edge of the sample can be seen in a corner 
of the pictures 

(Fig 


2h) 


are evident, as well as a texture pattern which 


Under polarized light subgrains 
consists of an etching effect varving in degree 
It 


parallel stringers of minute inclusions 


and direction appears as fine pitting or 


and 
commonly occurs hafnium and 


other metals which have not been annealed to 
a uniform equiaxed grain structure. * 

The texture pattern is extremely pronounced 
in metallographic samples of zirconium to 
which varying amounts of certain* other con 


added, 


Since it seems to be accepted 


stituents have been such as oxygen 


and nitrogen 
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hig, 3— Longitudinal Section of the 98% Hafninm 


Bar B a) Bright light; (b) polarized light. 100 


by students of the problem that the second 

constituent, added in small amounts, exists in 

solid solution and not asa second phrase there 

isa fine port as to whether or not the texture 

pattern can be considered an indication of a 

concentration gradient changing the chemical 

response from area to area ot the sample 

during clectropolishing. Mechanical polishing 

and chemical etching, mainly with hydrofluoric 

acid: solutions, have caused the pattern to appear as 

pronounced ridges. It has not been possible to  sub- 

stauntiate the existence of a second phase through 

other means such as X-ray examination 
There is another and more 
valid explanation of the texture 
pattern namely, that it is the 


result of transformation, where 


join to form each massive 
grain, sometimes producing 
feathery, irregular grain bound 
aries. These may be called 
unrelaxed grains 

Figure shows the 98% 
hatnium (Bar B) at LOO in 
both bright and polarized light 
Only one grain boundary ap 
pears as a straight line running 
nearly horizontal. This micro 
structure conforms very neatly 
with the macrostructure of the 
exterior of the bar shown at 
the middle in Fig. Ll. The 
smoothly polished crystal on 
top of Fig. 3a and b was so 


large that only a portion of 
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the grain is covered The 
broad sharp lines are due to 
deformation during cooling 
Below this boundary is another 
gram contamimg twins ata 
different) angle lines ot 
shallow pits previously called 
texture pattern. “The twins are 
seen to have changed orienta- 
tion and direction within this 
crystal, indicating distortion 
In sampling the rod, a cut 
was made through this crystal 
with a jewelers saw just below 
the bottom of this view. Sev 
eral of the twins that are shown 
by polarized light in Fig. 3b 
can hardly be detected in the 
bright field. 

Figure da is a cross section 
near the center of Bar C of 76% 
hatnium. The large mottled black area at the 
bottom is the location of the tungsten wire 
filament upon which the metal was deposited 
trom the vapor phase in the iodide process 
Tungsten wire was also used by the Philips 
Co. in making the other two hatnium bars. 
However, it was not discovered microscopically 
in the others and had evidently dissolved in 
the surrounding metal. The wire caused con- 
siderable difficulty in clectropolishing the sur- 
rounding metal since it appeared to set up a 
cell which produced an irregular surtace film 
of light grav flakes. 


Fig. 4 — Structure of 76% Hafnium (Bar C a) Trans 
verse section under bright light; mottled black area at bot 
tom is tungsten wire filament upon which the metal was 
platelets of similar orientation deposited, 250 


b) Longitudinal section under polar 


ized light showing strain effect from cold work. 100 
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In Fig. da 
birdtrack 


mains of the deepest paper 


the small 


markings 


faint 


are 


polishing scratches which 
were removed 


The 


long sharp needles are twins; 


not entirely 


the electropolish 


a polarized light micrograph* 
of the same area reveals that 
each twin is of a different hue 
and therefore is of different 
orientation from the remain- 
der of the grain containing it. 
These pictures are at a larger 
magnification and the grain 


size is actually smaller than 


that of the 9S or 100% haf- 
nium crystal bars of Fig. 2 
and 3. (This bar had been 


grown to the greatest diam- 
eter as shown at the bottom 
of Fig. 1.) 


Figure 


lig 
Wire Showing Effect of Tungsten Core on Recrystal 


th is also the 76% 
hafnium alloy and shows the 
strain effects resulting from 
cold work intentionally intro 

duced by pressure from pin- 

cers used to cut off a portion of the bar A 
longitudinal face was polished. This was an 
extreme end of the piece and includes a large 
portion of the tip containing the most severely 
deformed metal. One should visualize pres 
sure applied at right and left of the top. 


Figure 5 is an example of the supposedly 


hig. 5 — Structure of Supposedly Pure Hat 
as Received 


der polarize d light 


Longitudinal section un 


Klee tropolishe d 


500 


lization 
for 2 Hr. and Quen hing 


Complete Cross Section of 76° Hafnium 


SOO 
100 


After Cold Su aging and Annealing al 
Polarized lieht 


pure hafnium (Bar Aj as received and photo 


graphed at 500 after cle tropolishing It is 
part of the same field seen in’ Fig. 2b. and 
shows how clearly cach grain is defined by 


clectropolishing Note also the texture pattern 
Metal — It 


considered necessary to include photomicro 


Swaged and Annealed was not 
graphs of these materials in the worked con 
dition since the structures obtained by anneal 
500° (930° 


the exception of the unalloyved zirconium, Bar 


ing at ) show no change (with 


D, which appeared to display incipient reerys 
tallization 
the bars as received 


As noted above were 


cold swaged to 50% in diameter, and pieces 
were then annealed 2 hr. at 500, S00 and 
C. (930, LATO and 2010° F respectively) tol 
lowed by water quenching. Bar D of pure 
zirconium was used as control 

Annealing the zirconium at 500°C. revealed 
incipient reerystallization, hr. at SOO" ¢ 


caused complete reerystallization and consid 


erable growth Phe sample annealed at 


1100°C. was quite typical of such material 
when quenched from the beta rane 
“Pure” hathium (Bar A) on the other hand 


did not begin to recrystallize upon annealing 
at SOO’ ¢ Although the metal recrystallized 


* This the 
not be reproduced within the space 


contribution 
illotte 


(and others in original 
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Polishing and Etching of Hafnium 


during 2 hr. at 1100°C., slight) directional 
effects still remained, and there was not the 
amount of grain growth evidenced by the zir- 
conium alloys. In other words (mainly mine), 
we have not attained entirely relaxed, ¢ equi- 
axed grains at this temperature for this time. 

The 98% hafnium, Bar B, after annealing 
at 500°C. was apparently unchanged from the 
swaged structure. 800°C. seems to be the 
borderline temperature for this alloy. A por- 
tion of the bar was recrystallized along the 
entire length and the remainder was not. This 
effect was checked by heat treating another 
section and the same results were obtained. 
There are several small grains forming within 
the twins. Homogeneity of deformation is 
questionable. Fully recrystallized metal ap- 
pears after annealing at 1100°C., although the 
grain sizes are far from uniform — some are 
fairly large, some are medium. 

Samples of Bar C — nominally 76% hafnium 
24% zirconium — show the effect of the addi- 
tion of hafnium to zirconium (when compared 
to the microstructures of Bar D) or vice versa, 
when compared to Bars A and B. Structure 
of Bar C after swaging and annealing 2 hr. at 
500°C. remained essentially unchanged from 
the cold worked structure. In this it is similar 
to hafnium Bars A and B with higher purity; 
on the other hand, in the “pure” zirconium bar 
recrystallization had started. As shown in 
Fig. 6, recrystallization is complete after an- 
nealing at 800°C. but the average grain size, 
even of the outer region, is very much smaller 
than that attained by zirconium at this tem- 
perature. After annealing at 1100°C. Bar C 
had very large grains. After annealing at this 
temperature pure hafnium had smallest grains, 
98% hafnium somewhat larger grains, and the 
76% hafnium had very large grains. 


METALLOGRAPHIC PREPARATION 


In metallographic processing hafnium re- 
sponds nicely to the same aceto-perchloric 
electropolishing described Metal Progress 
for zirconium (November 1950, p. 709) and 
titanium (June 1951, p. 816). The prescribed 
solutions differ only slightly, being 100 to 5 
parts by volume of glacial acetic acid to per- 
chloric acid for zirconium and 100 to 6 for 
titanium. Either is suitable for hafnium. 

Similar precautions are used in cutting and 
preparing hafnium samples since the metal 
deforms readily and therefore deeply. Emery 
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paper polishing should not be continued 
through 4/0 paper since a grit finer than 3/0 
tends to burnish rather than to remove metal 

One suggestion should be noted in the elec 


tropolishing of hafnium as well as zirconium 


and titanium: Several successive immersions 
in the fluid, while the current is on, of a few 
seconds duration each with continuous agita 
tion, will give a much better polish than a 
single lengthy immersion with the sample sta 
tionary, Polishing takes about IS volts of 
direct current, drawing approximately 0.4 amp. 
for small surface areas such as these hafnium 
wires, which are 0.080 to about 0.2 in. in 
diameter. 

The general method of metallographic pol- 
ishing by electrolysis in a chemical bath was 
first introduced by Jacquet, and mentioned in 

letter to the editor of Nature for June 29 
1935. The discovery appears to have been a 
result of intensive examination of copper films 
deposited in the presence of various colloids 
Jacquet stated that copper could be polished 
by making the sample the anode in an aqueous 
solution of orthophosphoric acid at high cur 
rent density. Later in the same year, he pre 
sented a paper in Comptes Re mndus (Dec. 30. 
1935) concerning the same procedure but 
stating that he had tound lower current 
density quite satisfactory for polishing copper 

Many variations of the electrolytic method 
have since been published, differing mainly in 
the composition ot the electrolyte. Baths con 
taining perchloric acid have been used success 
fully for aluminum, iron, lead, steel, tin, ura 
nium and vanadium. A similar procedure has 
given good results for thorium but leaves much 
to be desired when used on beryllium. 

Electropolishing is most satisfactory for 
hafnium and zirconium and certain of their 
alloys. For some of the alloys displaying two 
or more phases, mechanical polishing and 
chemical etching are more useful. Photomi- 
crographs of hafnium and zirconium and their 
alloys have been included in’ several recent 
publications (see references 9, 10 and 11 on 
the opposite page). 

Another method for sample preparation is 
the attack-polish originally proposed by Woods 
for tungsten and later by Metz and Woods for 
zirconium (references 12 and 13). It consists 
of adding a common etchant to the abrasive 
which is applied to the usual cloth-covered 
polishing wheel. For zirconium and. hafnium 
the abrasive carrier is a dilute mixture of 
hydrofluoric acid and water. Any useful etch- 
ant for either of these metals would undoubt 
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edly conta hydrofluoric acid since it is the 


only common agent which quickly attacks and 
bright ns them 


Obviously, the addition of hafnium to zirco- 
nium raises the recrystallization temperature 
and also the a- *B transformation temperature 
The hafnium content of all material was eal- 
culated) from specific gravity values, and the 
results were in good agreement with chemical 
analyses performed by the Philips Co. Meth- 
ods tor chemical analysis of hafnium are diffi- 
cult and not always reliable. Differing values 
have been published) for density, lattice pa- 
rameters, and transformation temperatures ot 
hafnium of supposedly known purity. 

There are dise repancies between the results 
of J. D. Fast and Pol Duwez in their presenta- 
tions on the transformation of hafnium. Con- 
clusions were drawn from the lattice constants 
as to the approximate composition of their 
hafnium samples but the methods used for 
calculating the lattice parameters apparently 
were not the same. This means that the metal 
used by Duwez was probably of higher purity 
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| is Nor often that a metallurgist creates such 
a strong and lasting impression during a ten 
vear period with an industrial concern that he 
is invited to return after a six-vear absence and 
accept a much more responsible position. Your 
distinguished National President is one of this 
small group This tact is eloquent: testimony 
of the high professional and personal regard 
which both the management and his associates 
at the Timken Roller Bearing Co. hold tor thei 
director of metallurgy 

Few ASM. members who attend their local 
r meetings tail to recognize him on sight 
since he has addressed at least one gathering 
He is 


an able speaker with a fine delivery and a lucid 


of nearly every chapter over the vears 


interesting approach to the many subjects on 
which he talks 
man — tall 


He is a distinguished-looking 
slender ith al ruddy complexion 
and striking white hair. His friendly smile and 
modest manner are well known to his literally 
hundreds of good friends all over the country 
who greet him affectionately as “Ralph 

He was born at Uhrichsville, Ohio, on Sept 
19. IS9D) and when still a boy moved a few 
miles north to Canton with his widowed mother 
Life was a bit grim tor him in those earls 
vears, and odd jobs, a paper route and drug 
store delivery chores occupied most of his 
spare time while bolstering the family finances 
\s his drugstore duties expanded and he be 
came a full-fledged clerk, he acquired a deep 
interest’ in’ chemistry and even thought of 
studving pharmacy He was rescued for the 
metallurgical profession by virtue of summer 
employment at the United Alloy Steel Co 
where the Lehigh alumni on the staff convinced 
him of the obvious advantages of studying 
metallurgy He did his work there under 
famed Professor Richards received his 
degree in electrometallurgy in 1922 

Ralph began his career at United Alloy Steel 
Co. in the 


industry 


formative days of the alloy stec! 
His technical ability, fine personality 
and desire to acquire additional knowledas 
were the prime reasons tor his rapid advance 
ment at United, and, after the merger in 1926 
at the metallurgical laboratory of the Central 
Alloy Steel ¢ orp 


and his associates, he contributed much to the 


Here, with Mare Grossmann 


development of the engineering alloy ‘steels 
He first join d the staff of the Timken steel 
mill in 1928. One of his early assignments was 


to follow the research program on steels for 


high-temperature service just being started by 
Michigan 
White and C. | 


His close association with this program 
| 


the company at the University of 
under the direction of A. I 
( lark 
over a ten-year pe riod made him a recognized 
authority on high-temperature metallurgy, and 
this reputation has gained added luster in the 
intervening vears. One of his outstanding con 
tributions in this field was a large share in the 
development of the stress-rupture test to evalu 
ate steels for high-temperature service 

Late in 1937, he lett Timken for the Climay 
Molybdenum Co 


fessional experience and or itly enlarg his 
| 


where ln widened his pro 
circle of friends by specializing founders 
applications of moly 

When the war came, he 
Washington by 
Metallurgical 
Production Board 


rocthes Don 


became a part 

joining Herb 
Branch of the Wai 
Here, with Ernie Hergen 


Reese 


of Operation 
Frenclis 
Burns George, Georg 
Sands and others, he warped the metallurgical 
destinies of the steel producing and consuming 
industries around to fit the ever-changing ferro 
alloy supply picture He became chief of the 
Constructional Alloy Steel Section, W-.P.B 
leader on Stipe rallovs for the Metallurcic al and 
Operations Committe and a member of the 
Industry Advisory Committee on Superalloys 
Here, also, he developed to a high degree the 
ability to conduct much of his business by 
tel phone with appropriate gestures of the free 
hand and he kk arned to Say Wo pleasantly 
painlessly, softly and firmly Those who came 
to bluster 


found in Ralph a good listener 


beg or cajole in those days always 
an able 
tiator and an astute Compromiser 

He rejoined the Timken Co. staff in’ January 
1944 as. chief 


Walter Hildorf) was appro hing retirement 


metallurgical engineer, when 
Wilson succeeded to his present tithe in 1946 
He is responsible for directing metallurgical 
activities of all divisions of the COMPA 

lo his friends, it is no news that Ralph 
Wilson is an intellectual with wide interests 


hobby of 


his flower garden is his prick and the envy of 


He makes an active gardening and 


his neighbors He can spout the botanical 
names of plants flowers, shrubs and trees nati 
and enthusiasticaliv, di 


iS different vaneties of 


his hearers are dizz\ 
cuss the merits of the 
ilex opaca (American holly to vou) with es 
perts He has an excellent command of both 


French and German and is in considerable ce 


il 
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mand as an interpreter for visitors and a trans 
lator of foreign letters and communications. 
He is both a student of etching technique 
and a collector of prints, many of which are 
requested for display by galleries. He is a 
member of the National Art Institute and the 
Cleveland Museum of Art. One of his pet 
projects is the occasional donation of a paint- 
ing to the art collection of his alma mater. 
A scurrilous rumor has it that the awkward 
stance Ralph assumed when his picture was 
taken on the occasion of one of these presenta- 
tions was due to the necessity for partial cen- 
sorship of the donated painting. 

His artistic propensities are offset by the fact 
that he was a member of one of Lehigh’s 
famous wrestling teams and he is. still an 
enthusiastic observer of amateur wrestling, 
although he has no use for the present denizens 
of the grunt and groan industry. He is a loyal 
rooter for the Canton McKinley High School 
football team and the weather must be bad 
indeed to prevent his attendance. Ralph gave 
up golf when he found out the hard way that 
a new set of clubs was no shortcut to golfing 
excellence. It was typical of the man that, 


XTREMELY close tolerances for flatness and 
E parallelism are often specified in the 
manufacture of precision instruments. Typical 
specifications for a thin, intricately shaped part 
12 in. long might state, “Must be flat and 
parallel to within 0.0002 in. per in.” Require 
ments similar to this are a matter of everyday 
occurrence at the Indianapolis Naval Ordnance 
Plant. Machining and clamping techniques 
stress-relieving treatments are important 
aids in solving the problem of maintaining flat 
ness. This problem is greatly simplified with 
some of the wrought aluminum alloys. 

According to a theory recently advanced, 
certain aluminum alloys absorb more internal 
stresses from a given amount of cold work 
than do others. By using an alloy which ab 


since he wouldn't take the necessary time to 


become a good golfer, he gave it up completely 
rather than be a dub 

Above and beyond all this, there are few 
members of the profession with as wide and 
thorough a knowledge of current metallurgical 
literature. A bachelor, he lives a quiet, well- 
regimented personal life and spends hours on 
end in the continued pursuit of knowledge 
metallurgical and otherwise. 

Your National President, a 25-vear member 
has an outstanding record of service to A.'S.MI 
He was chairman of the Canton-Massillon 
Chapter in 1931-1932, national trustee from 
1936 to 1938, national treasurer from 1949 to 
1951 and vice-president in 1952. He holds 
memberships in American Society tor Testing 
Materials, American Society of Mechanical 
Engineers and American Petroleum Institute 
and has been active in their affairs as well 

It is no accident, therefore, that Ralph L 
Wilson was chosen to join the list of eminent 
metallurgists who have served AS.M. as 
president. He is a man of highest integrity 
professional ability and, above all, a scholarly 


gentleman. 


sorbs only a relatively small amount of stresses 
from cold work, the manufacture of instrument 
parts to precision tolerances is considerably 
simplified 

Because of their availability and common 
usage, the duralumin alloys 17S, and more 
recently 24S, often have been specified for 
precision instrument parts where low specific 
gravity is desired. Almost invariably, except 
when thick sections are involved, some type of 
stress-relieving of these alloys is necessary 
when very close tolerances of flatness and 
parallelism are required. Such treatments on 
these alloys, originally in the solution-treated 
and aged condition, are unsatisfactory tor 
several reasons 


The duralumin alloys become susceptible to 
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intergranular corrosion when reheated to about 
150°" F., which is close to temperatures used to 
stress-relieve them. 


However, even though 
these alloys are substantially stress-relieved, 
they seem to have the property of building up 
internal stresses relatively rapidly when sub 
jected to further machining, and therefore often 
require additional stress-relieving. Reheating 
is also objectionable since physical properties 
are lowered. If heated high enough to yield 
t full anneal, they become soft and develop 
poor machinability. The ideal answer would 
be to have an alloy which does not have to be 
stress-relieved but which has physical proper 
ties high enough for the application of the part. 
For these reasons the Indianapolis Naval Ord 
nance Plant searched tor a better wrought 
dluminum alloy for use in precision instruments 

Attention was to alloy 61S-T6 


solution-treated and aged) because it has ex 


directed 


cellent corrosion resistance after it has been 
reheated, Stress-relieving experiments were 
made to determine the thermal evcle which 
would yield satisfactory physical properties 
and still relieve internal stresses for all prac- 
back-retlection X-ray 
method was used as a guide, since lack of 


tical purposes The 


stresses is indicated by the presence of re 


solved doublets, while the presence of stresses 


- * 


Aluminum Alloys for Thin Parts 


is mdicated by doublets that are diffuse 

It was found that the doublets representing 
the 618-T6 were resolved: those of the 17S-T4 
and 248-T4 were diffuse Resolution treat 
ment of the latter alloys always resulted in 
resolved doublets. Curiously enough, it) was 
found possible to manufacture many of the 
61S-T6 parts to precision tolerances of flatness 
and parallelism without any stress-relieving 
treatment, but this was not possible with many 
of the same parts when the duralumin alloys 
were used. 

One machine shop eliminated the use of the 
duralumins and changed to 61S-T6. After a 
two-vear period a survey was made of the 
results. No stress-relieving was used with many 
items, but it should be noted that parts were 
not made in production quantities. Sometimes 
it was necessary to stress relieve certain parts 
of very complicated design, and occasionally a 
sheet of 61S8-T6 was used which had behaved 
poorly in the fabricated part and had to be 
stress-relieved, Another machine shop decided 
to stress-relieve the 61S-T6 as a safety measure 
and reported successful results from a treat 
ment of 450° F 


erable savings in time and effort in’ obtaining 


Both shops reported a consid 


precision tolerances of flatness and parallelism 
by eliminating the duralumin alloys and using 
alloy GIS-T6 

The vear blank shown in Fig. | 
was used in’ these experiments 
and tests were made in duplicate 
When 17S-T4 was used, the ma 
chinist reported he “had to fight 
it all the way” to keep it flat 
Samples of 615-T6 were also 
tried and results were somewhat 
better 


blanks were again measured for 


Two weeks later the gear 


flatness and were found to have 


gone out of tolerance during this 


hig. |~ Gear Blank (Partially 
Mac hined Re quiring Suc hi a De 
erce of Flatness That Concentric 
ity of Bore and Pitch Diameter 
Must Be Held Within 0.0005 
In. Maximum Indicator Reading 
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Machining to Extreme Flatness 
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period even though they had been stored on 
a surface plate. It learned that 
the 61S-T6 used was slightly warped when 


was then 


received and had been straightened in a 
press prior to machining. The experiment 
was repeated using 615-T6 which required 
no straightening. This time no trouble was 
encountered, —Stress-relieving was not used 
in the experiments with 615-16; the I7S-T4 
was heated to 400° RF. for hr. and then 
air cooled. 

The following idea might be used to ex 
plain some of these facts: The resolution 
treatment of 17S-T4 removed enough of the 
the doublets on the X-ray 
films became resolved. The unresolved dou 


blets associated with the as-received material 


stresses so. that 


are believed to be due to internal stresses 
put into the material during a straightening 
operation at the mill Alloy 61S-T6 is like 
wise straightened, but the doublets remain 
resolved. The difference here is believed by 
the writer to be due to less inherent suscep 
tibility of 61S-T6 to absorb internal stresses 

The duralumin alloys are basically differ 
ent from 61S, since the former depend on 
copper aluminide to impart high physical 
properties after heat treatment. Alloy 61S 
contains almost no copper and is of the mag 
On this basis, 53S and 
63S would be expected to behave like 61S 
in experiments similar to the above. The 
alloy 75S, although somewhat different from 


the duralumins, 


nesium silicide type 


does contain considerable 
copper and would be expected to behave 


like I7S-T4 24S-T4 if the 


reasonably correct 


and theory is 

\ few preliminary experiments were made 
to check this theory, X-ray diffraction pictures 
were taken and results are as follows: 53S8-T6 
vield) resolved doublets, while 
758-16 gives diffuse doublets. (See Fig. 2 
The doublets of 63S-T6 are more 
than those of 538-16 and 61S-T6. 


are in agreement with the theory 


resolved 
These facts 
the 
theory provides no explanation for the superior 
resolution of the 635-T6 doublets. 

Although it has not been possible to perform 
tests on 53S and 63S as of 
this writing, the following information has been 
Alloy 75S-T6 difficult 


to hold to precision tolerances ot flatness and 


however 


extensive stability 


obtained: is definitely 


parallelism. The following single experiment 
was performed using GIS-T6.) and 
248-T4 which had been resolution treated and 
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61S-T6 


24S-T4 Resolution Treated 


538-T6 63S-T6 

Fig. 2— X-Ray Diffraction Pictures of 
Magnesium-Silicide-Type Aluminum Alloys 
Show Resolved Doublet; r-Aluminide 

Type Alloys Show Diffuse Doublet 
Coppe r radiation. 5 cm specimen-to filrn 


aged S$ hr. at 350° F. 
stock wide. 
They were then fly-cut at a rapid speed to a 
thickness of O.115 in. ( 
for fatness. 


Samples were made 
from ’.-in. 5 in. long and 2 in. 
0.003 in.) and measured 
The 61S and 53S plates were 
found to be more nearly flat and parallel than 
the 248.) This is an indication that 53S-T6 is 
comparable with 615-T6 in’ this respect, but 
much more data should be accumulated betore 
definite conclusions are drawn. stability 
data are available tor 6358-16. 

For the already discussed, 
the writer believes that 61$-T6 inherently ab 
sorbs fewer stresses under a 
cold than do the and 
aged duralumin alloys, as well as 75S-T6. It 
also appears likely that 53S-T6 and 635-16 
compare favorably with 615-16 in this superior 


ability to “stay put” 


SCY eral reasons 


given amount of 


work solution-treated 


A 
— 
‘ 
24S8-T4 
Te 
19S I 6 
iy 
Ag 


Pickle Liquor Recovery 


ISPOSING of the more than 600 million gal 
D ot pickle liquor each vear in the steel 
industry has been a difficult and costly, problem 
for many vears. The problem arises from the 
fact that spent liquor cannot be emptied into 
streams and lakes as sewage without first being 
treated to prevent pollution, vet processes for 
such treatment are either exceedingly expensive 
or result in other byproducts which pose equally 
SCTIOUS disposal problems 

\ new recovery process for spent pickle 
liquor developed by the Chemical Plants Div.., 
Blaw-Knox Co., Pittsburgh, is said to overcome 
these difficulties. The Blaw-Knox-Ruthner 
process (with recognition to Othmar Ruthner 
who invented it) recovers the entire sulphate 
equivalent of the spent liquor as re-usable 
sulphuric acid without using contact or cham 
ber sulphuric acid plants, and the iron is re 
covered as iron oxide, 

Details of the process the facilities for which 
would cost about $500,000 for a steel plant using 
10,000 tons of sulphuric acid per vear, are de 
Waste pickle liquor is first 


concentrated by evaporation and the ferrous 


scribed follow 


sulphate is then converted to ferrous chloride 
by adsorption of hydrogen chloride. The pre 
cipitated ferrous chloride is centrifuged from 
the mother liquuor, the regenerated sulphuric 
acid being returned without further processing 
to the pickling line. By roasting the ferrous 
chloride to produce hydrogen chloride for re 
eveling to the process, a disposable product. is 


obtained in the resulting iron oxide 


Abrasive-Belt Grinding 


SPECIALLY timely because of the current 
E shortage in the supply of industrial dia 
monds is the method for sharpening tungsten 
carbide tools recently devised by Belhr-\Manning 
Corp., Troy, N Y.. and Fenlind Engineering 
Co.. Rockford, Hl 

In this method sharpening is done by a 
waterproot paper belt impregnated with silicon 
carbide called “Speed-Wet Durite™ on a 
contact wheel driven by the belt. The advan 
tages of lower operating cost and better cut 
ting edge (as compared with the conventional 
diamond wheel procedure) claimed tor this 
method result from the two-third reduction in 
cost of materials, the elimination of the inter 


mediate grind and the finish-honing operation 


Short Runs 


and a comparatively finer finish which gives a 
longer tool life. A finish of 2 to 16 micro-in 
rms. IS produced on the tool surface by. the 
220-grit belt. 

The reliet adjusting the 
height of the table until the face of the cutting 


tool contacts the belt on the periphery ol the 


angle is set) by 


contact wheel at a point on its curvature that 
corresponds to the relief angle desired, as set 
on a vertical gage, mounted near the table at 
the left of the wheel 

The procedure for sharpening carbide-tipped 
tools involves two steps First, rough-grind the 
clearance angle with a silicon carbide grinding 
Second, with the table of the Fenlind 
belt machine set to produce the correct relict 


wheel 
angle, finish both front and side relief angles 
of the tool, and the nose angle by swinging the 
Light 


manual pressure is adequate to produce a fine 


tool through approximately a 90° are 


finish in 2 or 3 see. 


Desired Relief Anele ly Obtained hy Adjusting 
Heigl Until Point of the Tool Reaches 
the Angle Marked on Calibrated Post at Lett 
of Wheel Light pressure and a 2 to 3-sece 


erind produc es 


the required cutting edge 


~ 
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Laboratory Apparatus 


CCORDING to Lindberg Engineering 
Co., Chicago, carbon sul 
phur content in ferrous alloys can be 
determined in 10 min. by means of a 
simplified procedure which uses the 
combustion products from single 
sample for both determinations. The 


procedure and design of apparatus 
are the joint effort of A. C. Holler of 
Twin City Testing & Engineering 
Laboratory, W. K. Aites of Westing 
house Air Brake Co. 
Engineering Co. 


and Lindberg 


The apparatus required for this 
procedure consists of only three ma 
jor units 


a Lindberg high frequency 
induction furnace, burrette for SO 
titrations, and the three-bulb purify 


ing and absorption train for CO, 
Thorough combustion of samples is 
am assured by the induction heating unit 
which develops temperatures above 
S000" 
first, to the burrette for sulphur determinations 


Combustion products flow, 


where the SO. is absorbed, then remaining 
products pass to the two bulbs for purification 
and finally to the absorption bulb for gravi 


metric determination as CO... The time saving 


is 22 to 25 min per determination. 


Fig. 3— Operator Rolling Flat Stock on 
Combination Flat and Wire Rolling Mill 
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Apparatus for Carbon and Sulphur 
Determinations Using the Combus 
tion Products of a Single Sampl« 


MALL ROLLING MILLS for laboratory use and 
S short-run production are available with 
such “heavy” equipment design features as 
housings cast of Meehanite type GM alloy to 
withstand extreme stresses and shock loads 
bronze bearings enclosed within a heavy-duty 
welded steel base, and roller bearings which 
can be water cooled. These mills, with either 
3 or 4-in. diameter rolls, are made by Stanat 
Mig. Co., Long Island, N. Y. 

The close adjustments possible with the 
mills permit the production of material to fine 
tolerances. Parallelism is maintained by hard 
ened and ground screws which can be adjusted 
individually, or by a single screwdown. The 
third type of adjustment uses a worm gear 
screwdown for making fine adjustments while 
the machine is in operation 


Rolls are of 


ground to a high finish, or in the unhardened 


alloy toolsteel hardened and 
state so that designs can be engraved for the 
production of patterned surfaces. Special rolls 
are available for hot rolling, tube compacting 
or wire rolling. Since the upper rolls are driven 
trom the lower rolls through helical gears, the 
possibility of marring fine finishes is minimized 
The mills are being used to make small ma 


chine parts, electronic wire and optical parts 


a 
be 
J = ~ 
A 
4 feed 
Rolling 


ERIEZ MAGNETIC PIPELINE TRAPS, 
widely used in the process industries, 
provide the superior magnetic strength 
of a high nickel alloy ... ALNICO 

to assure positive trapping of tramp iron 
Housings are non-magnetic chromium 
nickel stainless steel castings leak 


proof, easy to install and simple to clean 
Completely non-electric ... first cost is 
last cost... since magnets hold strength 
during life of equipment 


1,045 PIECES OF TRAMP IRON 
REMOVED ahead of vane-type displace 
ment pump in food production line 
during a 30-day period, by an ERIErz 
Permanent (non-electric) Magnet 
Pipeline Trap. 


Prevent 


—> Machinery Damage 


Product Contamination 
—> Production Tie-Ups 


... Automatically, with Eriez Magnetic Traps 


Look at this pile of tramp iron... sory equipment, but its use also allows reduction 
; of space and weight requirements to desirable 
Trapped ahead of a pump in a large food plant ‘ I 
mits. 


during a 30-day processing period ...it exempli- 
fies how “protection plus” is obtained automati- 
cally with pipeline traps produced by ERIEz 
MANUFACTURING COMPANY, Erie, Pa. 


The addition of nickel ... an essential in Alnico 
... Improves scores of other alloys utilized through- 
out industry. Consult us on use of nickel or nickel 


To keep liquid flow lines free of ferrous mate- alloys in your products or equipment. 
rials ranging in size from minute particles to large 
pieces of tramp iron, ERIEZ pipeline traps utilize Send details of your metal problems for our 
the strong magnetic properties of Alnico perma- suggestions. 
nent magnets containing a high percentage of 
iat At the present time, nickel is available for end 


uses in defense and defense supporting industries. 


Use of this aluminum-nickel-cobalt-iron alloy The remainder of the supply is available for 


not only permits trap designs that eliminate need some civilian applications and governmental 


for electromagnets requiring current and acces- stockpiling. 


THE INTERNATIONAL NICKEL COMPANY, INC. stwrones'ky 
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Commercial Controls Corporation liquid carburizes clutch 
sleeves, combs, feed ratchets, gear assemblies and locking 
bails for its Jusrowriter Automatic Justifying Composing 
Machine in AErocanrs E & W. 


The variety of steels used, and the range of case depths 
required, exemplify the versatility of AERocanB E & W. 


For example, the locking bail made of C 1010 steel with 
pins of B 1113 steel is carburized in Azrnocans E & W 
salt baths at 1400°F for five minutes and oil quenched. 
Maximum case of .001 inch is specified to give desired 
stiffening to this part. 


The other extreme is the feed ratchet, also of B1113 
steel, carburized in AERocARB E & W at 1650°F for 60 
minutes to give a case depth of .015 - .020 inches. Ratchets, 
which must have good impact strength, are then air-cooled, 
and teeth are induction hardened to 72 Rockwell 45N mini- 
mum, leaving hubs soft at about 90 Rockwell B. 


Commercial Controls Corporation ‘finds water-soluble 
Aerocars E & W economical to use and easy to remove 
from parts. Results are consistent from lot to lot of treated 
parts with distortion controlled to a minimum. Get the full 
details on Azrocars E & W salt baths. They may help you 
with your heat treating problems. 


“It’s easy to change from one specified case depth 
to another with AEROCARB £ & W liquid carburizing 


salt baths”. . . says Commercial Controls Corporation, 
Rochester, N. Y. 


Cyanamid’s heat treating compounds include: 
AEROCARB® Carburizing Compounds 
AEROCASE® Case Hardening Compounds 
AEROHEAT® Heat Treating Compounds 


other products for metal processing include: 
AEROBRITE* Metal Processing Aid 
Calcium Cyanamide 6-16 
Metallic Stearates 
Surface Active Agents 
Acids and other Heavy Chemicals 


*Trade-mark 


| ©} AMERICAN Granamid company | 
| INDUSTRIAL CHEMICAL [ nN | 


30 Rockefeller Plaza, New York 20, N.Y. 


| () Send technical data sheet on AEROCARB E&W | 
() Have technical representative call 

| Name___ | 
Company 

| Address | 


= City. State 


In Canada: North American Cyanamid Limited, Toronto and Montreal 
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with Bausch & Lomb... | 


Balphot 
Metallograph 


You can't expect versatility from, equipment that is designed on/y for 
average routine analysis. Specific problems like yours set the specifica- 
tions for the wide range of Bausch & Lomb metallurgical equipment. 


It's tailor-made to fill your most exacting requirements in advanced 
research or production control. For fast, dependably accurate results, 
choose from the world’s finest all-inclusive line. 


Four different metallographs— 
for routine bright field studies— 
or advanced analyses requiring 
interchangeable phase contrast, 
bright field, dark field and polar- 
ized light. 


Photomacrographic Equipment 
Model L—widest low power 
range; no time lost in converting 
metallograph from high power 
set-up. 

CM Metallurgical Microscope— 
industry's standard. 


@ Stereomicroscopes — unequalled 


for 3-dimensional low power 
studies. 


Eyepiece Camera—fits micro- 
scope eyepiece tube. Make your 
own projection slides or "'work- 
in-progress” records. 35mm or 
24" x film. 


Polaroid Land Camera Attach- 
ment—fits low and high power 
camera equipments. Finished 
print in one minute! 


WRITE or PHONE tor promet 


EXPERT ADVISORY SERVICE 


Let us help you select the equipment and set 


up the operating procedures that will most 


efficiently solve your problems. No obliga- 


tion, of course. Just write or phone Bausch 
& Lomb Optical Co., 63818 St. Paul St, 
BAUSCH LOMB Rochester 2, N. Y. Phone: LOcust 3000. 
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Metallurgica! 
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Photomicrograph 
Equipment 
5, 


Research Metaliograph 


ILS Metatllogreph 


MILS Metollogroph 


Equipment 


ay 
m 
RG otf] 
ag 
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microscopes 
° 
‘ 
Peloroid 
Anechment 
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: \W/ B usch & Lomb 


and Properties 
Some Cases 


SE OF CARBO-NITRIDING as a method of case hardness of case, and microstructure were then 
U hardening steel has increased considerably determined 
during the past few vears, due in part to the Details concerning the four treatments are 
relative economy of operation and cleanliness listed in’ Table 1 It will be noted that a 
of the treated parts. Considerable data are considerable variation in atmospheres and cool 
available concerning the effects of gas COMPO me rate is represented but the case depths 
sition, Carbon absorption, nitrogen absorption were about the same. For comparison, identical 
and treatment temperature and time on the tests were also run on bars hardened in liquid 
hardness and microconstituents of the case evanide See the last line in Table I 
There is little information available, however Steels tested were C1024, 4025. 4620. 5120 
on the fatigue properties of finished parts TSS120. TSSI B20 (trom a boron-treated ingot 
In order to obtain some of this missing in of the preceding heat), S620 and 9415 
formation, test bars were made from several Since conventional design and manutacturmeg 


erades of steel. These were then heat treated 
by two outside companies using four different 


practices of  carbo-nitriding Bending load By K. B. VALENTINE, Project Engineer 
properties, impact fatigue properties, micro Pontiac Motor Division, General Motors Corp. 
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Table I — Carbo-Nitriding Practices 


\ 


Clopt 
Cu. Fr. per Hr 


PeMPERATURI 
Ammonia, 350 1580” F 
Natural gas, 76 
Carrier gas, 400 
Ammonia, 350 
Propane, 110 
Carrier gas, 1500 
Ammonia, 350 
Propane 110 
Carrier gas, 1500 
Ammonia, 350 
Propane, 110 
Carrier gas, 1500 
Bath ¢ omposition 
33% NaCNn 
evanide ) 1.3% NaOH 

65.7% 


(Liquid 


Cooled in furnace to 1225" k 
cooled in vestibule to 200° F 


atmosphere surrounding parts 


Quenched directly into oil at 130° | 
Cooled in furnace to LOSO" I 
into oil at 130° 


Blasted with carbo-nitriding gas 


Ouien hed directly into oil at 130° | 


Ast 


Coouine 
Depry 


then slowly O.O1L5 in 


with 
OOLO 


and hed 


O.006 


methods cannot climinate stress-raisers such as 
notches or fillets, we wanted to determine the 
effect of the heat treatments listed in Table | 
on notched bars. For this purpose, two series 
of tests were run utilizing standard Izod speci 
whose notches coined to avoid 


were 


tool marks. All notches were inspected at 45 
both before and after heat treatment to elimi 
test 


In one 


mate bars with burs, cracks or scratches 


series, the bars were subjected to 
increasing loads in bending until they cracked 
at the notch 


subjected to a evelic lnpact load until fatigue 


In the other series they were 


failure occurred at the notch 

Bending Test — Subsequent to heat treat 
ment, certain test bars were subjected to static 
bending stresses The load was applied through 
a “s-in. roller directly over the notch, as shown 
in kig. | Supports were placed I'4 in apart 
The holding fixture contained suitable guides 
and stops to assure proper positioning and 
alignment. The notch was examined for cracks 
at 45 after each 500-Ib. increment of load 

Results are listed in Table IL These indicate 
three types of failure: (NX) brittle failure where 
m cracking started in the case before the bar 
acquired any permanent set; CY) a completely 
brittle failure wherein the specimen broke clear 
ductile failure 
the 
and after the bar had acquired some degree of 
on the order of 0.003 to 0.005 


in. bend at the center 


through case and core: and (Z 
wherein cracking occurred only in case 


permanent set 


Impact fatigue tests were also run using Lod 
impact bars. For this purpose, a machine was 
built which dropped a 5-lb. weight Tin. on a 


PROGRESS; PAGE 9S 


'4-in. roller directly over the notch as illustrated 


in Fig. 2. The weight was raised by the cam 
and fell on the anvil by gravity. The anvil kept 


the roller positioned directly over the notch 


and suitable guides correctly located the bar at 


all times. Supports for the test bar were again 


The 


Waals 


at equal distances from notch ‘sin 


machine ran at evcles per hr. and 


Fig. 1 — Fixture for Bend Test Pin fits 
loose ly in notch to insure proper location im 
mediately under application of load. Supports 
hard 
S944 


comed 


Dimension of 
ened test 10x 10x75 mm. (0 
O.394 Standard Izod notch 
prior to heat treatment to eliminate tool mark 


on span Cause 
pu 


2.952 in 


0.013 
i 
fay 
? 
1 
UY & 
= 
PUT 
< 


equipped with an electric 
timer An automatic shut-off 


Fable Il — Slow Bend and Impact Fatigue on Notched Bars 


Figures are averages of two to tour tests 


switch was activated by a Stow Bexp 
slight increase in deflection MENT Hanpness Pamonet Low 
which denoted that failure 
had started 1024 \ B-90 2000 Ib X $400 7.600 

Results of the impact fa 1024 C-43 29,400 22,700 
02 ( y 2500 20.000 
Fable Phese tests indi 1024 D B-9S 3000 7 12.600) 12.600 
cate the following properties 1024 | C-42 1500 97.400 51,200 

1. Superior impact fatigue 1024 C-35 3000 7 

| | 

lite of evanided and oil 1028 C-45 3400 \ 14.300 9 200 
quien hed test bars (Treat 1620 B C-42 100 7 17.600 14.300 
ment as compared to the 1620 1000 33,600 27 906 
carbo-nitrided bars, regard 5120 B C-35 1000 7 25.200 | 22.000 
53120 C-34 45.300 32. SOO 
less ot cooling method rSS120 B ( 3S 1000 7 29 TOO 19.400 

2 Superior impact fatigue ISSIT B20 B 1700 \ 15.100 
durability of carbo-nitrided $620 B C-47 5500 IS500 18.500 
test bars of 1024 steel direct S620 E* C-38 1500 7 
quenched in oil (Treatment C-49 3300 19,300 17,000 
B) as compared with the *Plus a draw at SOO" F tCveles to failure 
other methods of cooling tX is crack without permanent set 
that were tested Y is brittle tailure 

Toughness of Case — The Z is slight permanent set prior to crack 

susceptibility of a hardened 
case toward cracking and exfoliation should hig Arrangement for Testing 


be regarded as an important engineering prop 
erty Cracking in service can result) from 
repeated loads during normal operation To 
compare the ability of the various hardened 
cases to withstand forces that promote cracking 
and exfoliation, flat test specimens were sub 
jee ted to ated ts with a weighted ball 

The machine shown in Fig. 2, with some 
modifications, was used \ 10-mm. tungsten 
carbide Brinell ball attached to a 4-lb. weight 
was lifted 3%4 in. above the test surface by the 
cam, and dropped Test bars were of 1024 
stee! in. thick, *4 in. wide and 3 in. long 
surface ground prior to heat treatment Each 
specimen was clamped rigidly to the base of 
the machine so. that repeated mpacts were 
obtaimed at one spot Operation was at S400 
eveles per hi Pest bars were first examined 
after 63.000 cevcles; if no cracks were observed 
the test was continued and examinations made 
at about LOO.000-cycle intervals Results are 
listed in Table I 

Photographs at HMustrating typical ap 
pearance of impact d areas are shown in Fig. 3 
Cracking and extoliation of the case are clearly 
discernible and no cracking Is noted 
in the other 

Hardness of Case Supertic ial hardness tests 
using a Vickers indenter loaded at 1000 ¢. on 
a Tukon machine were taken at the surface 
and at 0.002-in the 


increments below surtace 


Notched Bar in Impact Fatigue Phree-pound 
weight was dropped 1 in.; S400 cycles per her 


‘ 
| 
} | \ \ 
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] \ 
| \ 
| 
| 
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Fig. 3— 10-Mm. Ball Impression in Carbo 
Nitrided Cases After Re peate d Impac ts of 
§ Lb. Dropped 3% In. Above: oil quenched 
case (Treatment B) after one million im 
pacts. Below; cracks in’ slowly cooled 
case (Treatment: A) after 63,0000 impacts 


Fable Il — Weighted Ball Impact Fatigue of 1024 Steel 


CONDITION OF ast 


( racked 

No Cracks 
clr No Cracks 

Cracked 

Cracked 
clr Cracked 

( ked 

No ks 
dr. No Cracks 


Arren 63.000 Arten 
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on sections trom the bars. Results 
listed in Table IV agree generally with previ 
ously published data. It will be noted that 

1. The evanide case (Treatment E) had a 
higher surface hardness than the carbo-nitrided 
cases tested 

2. A soft laver (as measured by penetration 
methods ) formed at the surface of all carbo 
nitrided cases 

3 Quenching directly trom the carbo 
nitriding temperature into oil (Treatment B 
resulted in a harder surface than cooling by 
the other methods tested 

1. The case produced by liquid cyanide re 
sists change during tempering better than the 
carbo-nitrided cases tested. 

Vickers superficial hardness tests were also 
run on the alloy steels carbo-nitrided at 1550) 
Band oil quenched (Treatment B Results 
of these tests are listed in the lower part ot 
Table IV. It will be noted that 

I. Variations in chemical analysis affected 
the hardness resulting from this treatment 
2 Boron decreased the Case hardness 

Examination of the case of S.A.K. 1024 speci 
mens revealed some microstructures similar to 
those reported by other investigators Speci 
mens were Chromium plated to prevent round 
ing of the edges during polishing 

Considerable differences resulted trom the 
four different practices. The most revealing 
are illustrated by the unetched photomicro- 
graphs (Fig. 4), which show dark, irregular 
spots near the surface of all carbo-nitrided 
cases, Of the quenched samples, the piece oil 
quenched from 1550° RF. (Treatment B) con- 
tained the least of this dark microconstituent. 
No similar phase is seen at the surface of the 


evanide hardened specimen — note its smooth 


demarcation from the protective plating 


The alloy steels showed a similar dark phase 
in the unetched condition, except 4620 and 
$620. Considerable difference in) microstruc 
ture at the surface was also noted between 
each of the alloy steels given the same carbo 


nitriding treatment 


DISCUSSION OF RESULTS 


Carbo-nitriding, although not new, is still in 
its As often happens the art pre 
ceded an understanding of the basic pring iples 
Consequently, the process is burdened with 
some. conflicting opinions Some metallurgists 
recommend that carbo-nitriding can be sub 
stituted for carburizing or cvaniding, and that 


desirable properties are obtained by utilizing 


\ 
No Cracks 
B SOU No ( ks 
( 
C+ 400° 
i C+ soo” 
No ( ks 


the low. critical hardening temperature ot 
carbo-nitrided case. Hf this is so, parts should 
be cooled slowly to below the critical temper 
ature of the core prior to quenching 


In out combination of 


opinion the best 
physical properties for toughness and fatigue 
strength does not result from a hard case and 
an annealed core. Fatigue tests reported for 
carburized parts as well as the present. tests 
show that a quene hed core of 0.20% carbon 
Some of the 


data presented in Table HL are re 


steel gives better endurance 
fatigue 
arranged in Table V to emphasize the necessity 
of a hed core tor high fatigue properties 

Perhaps where the applied stresses are of 
low magnitude, carbo-nitriding can be substi 
the results of 
our tests indicate that a considerable difference 


tuted for evaniding. However 
exists between the fatigue strength of carbo 
nitrided and of cvanided test bars (notched 


Residual stresses strength of material, and 
condition of material at the surface are some 
of the important factors affecting the endurance 
limit of a part 


The lower endurance of the carbo-nitrided 


reatmeut \ 


hig 
as \/ 


Structures of Carbo-Nitrided Steels 


test bars as compared to cevanided can be peu 
Fig. 4 
The dark, irregular spots in the carbo-nitrided 


tialls explained by the microstructure 


cases have the uppearance ota graphitic phrase 
or ot voids which could have been produced 
by polishing It is interesting to speculate on 


their nature: their probable eflect can more 
easily be predic ted 

It is known that nitrogen increases the solu 
Chemical analy 
sis of the outside O.OOL in. of the test bar given 
Treatment A showed 2.58 


known that nitrogen in large 


bility of carbon in austenite 


carbon It is also 
amounts un 
stable in’ steel at temperatures above about 
1000" F Bever and 
Floe in their articles in’ Metal) Progress tor 
November 1949 and in @ Transactions tor 1951 


noted some difficulty in their investigations in 


Furthermore, Rengstortl 


retaining the nitrogen at the surface of carbo 
nitrided test bars 

These two facts concerning the behavior of 
nitrogen may have a decisive effect on the mi 


croconstituents resulting from carbo -nitriding 


( yanice d Treatment I 


Cnetched Structures 
1024 Carbo-Nitrided 


Different Practice 
Cyanided comparison sample 
at rieht Note dark. irregular 
spots near 
omic rographs hy Ralph 
of the metallurgical 
dept. Pontiac Motor Dir 


hy 


Treatment B Treatment 


UNE 19595 


| 
- 

‘ 
o 
Treatment D 
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Table IV — Vickers Superficial Hardness Tests on Carbo-Nitrided Cases 


Hanpness at Inpicatep 


STREI Hear Tre 


0.002 Ix 0.004 Is 0.006 Ix 0.008 Is OOLO ITS 


1024 370 500 110 

1024 A + dri 355 440) 60 

1024 140 540 YOO 

1024 } dr: 120 500 630 

1024 dr 1S0 190 620 

1024 190 360 

1024 draw 420) 360 

1024 5 10) 5SO 

1024 draw 570 

1024 J 740 

1024 draw 5 70 

1025 7 620 

1620 5 635 635 

5120 5 5 645 600 
TSS120 75 5 600 560 
TSSI B20 5 5 S50 165 

S620 340 530 

9415 5 510 565 


\ gradual lowering of temperature or a change Effusion of nitrogen from the surtace of a 


in iron-gas equilibrium condition (as during carbo-nitrided part apparently proceeds at a 


quenching ) could release nitrogen, resulting in rapid rate. Figure 5 illustrates a denitrogen 


a supersaturated solution of carbon in iron and ized layer which resulted from delay in getting 


High 


carbon content in the surface layer and the 


the subsequent precipitation of graphite 


appearance of the dark, irregular microcon 
stituents near the surface substantiate this hy 


pothesis. Carbo-nitrided parts did not harden 


file hard on reheating in neutral salts at 1550" 
BF. and quenching in oil, and the amount. of 
dark microconstituent increased as a result of 
this treatment. These factors also indicate that 
an unstable condition may exist in carbo 
nitrided case during evcles of either heating 
or cooling. 

By comparing the micros in’ Fig. 4° of 
Treatment B (Coil quenched from 1550° F.) and 
Freatment (atmosphere blast quench trom 
F.) it will be noted that) the 


cooling rate considerably increased the amount 


slower 


of this dark constituent 


Fable V — Fatigue Tests on Notched Bars 


Note the ce 
mentite laver at about 0.002 in. below the sur 


the part into the quenching oil 


face and the presence of inordinate amounts of 
dark phase between the cementite layer and 
the surface of the unetched sample shown at 
top right (opposite page ) 

Obviously, this dark phase may act as a 
stress-raiser, thereby decreasing the endurance 
of a part. Micrographs published by other in 
vestigators show the presence of this constitu 
ent but no mention has been made of it: in 
accompanying text, 

The coexistence of a cementite laver at the 
surface and a martensite laver slightly below 
the surface may cause. undesirable — tensile 
stresses, due to their different volume changes 
during cooling, and this may also be partially 
responsible for the lower endurance of carbo 

nitrided test bars as compared to that of 


evanided test bars 


Cont 
Hear TrearMent 


CYCLES TO 


The superficial hardness tests indicate 


that the surfaces of carbo-nitrided speci 


mens were relatively sott. However. these 


Furnace cooled to 1225° F same. surfaces appeared hard to the saw 
then slowly cooled in vestibule 
Quenched directly in oil 
from [550° F 
Furnace cooled to LOSO" 11.000 
and quien hed in oil Phe low 
1) — Cooled trom 1550° FL by 12.600 


blasting with carbo-nitriding 


or file rOSCOP examination of the 


700 


microhardness test specimen clarified this 
apparent anomaly somewhat. 

superficial hardness values 
obtained mav be due to the effect of the 


dark discrete phase or void on the dia 


atmosphere 
noted in 


mond penetrator It mav be 
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this that it is difficult to obtain 


accurate microhardness readings on cast iron 


connection 


containing graphite 
listed in Table I 


difference in 


Results of bending tests 
resistance 
test 


degree ol 


indicate considerable 


to cracking under static loads. The only 


cri ked 
permanent detormation was 1024 steel carbo 
Treatment A 
This treatment was the only one that produced 
the Fig. 6 


which would indicate that the cementite laves 


bar which without 


nitrided and slowly cooled 


a cementite laver at surtace 


does not deform plastically prior to failure 


That some of the carbo-nitrided cases possess 


a slight degree of plastic ity is indicated by 
those test bars which underwent permanent set 
Brittle failure 


wherein the specimen broke through the case 


prior to cracking of the case 
occurred when the core hardness 
was above Rockwell C-42 


the result of 


and the core 
This probably Was 
stresses 


sirable surtace 


SUNENMEARY 


load 
tests 


examinations on test bars carbo-nitrided 


The results ot 
test 


bending tests 


fatigue microhardness and micro 


by four different practices indicated a consid 
in fatigue strength between 


‘ rable cliffers 


trided S.A.l 
Getting the Part Into the Quenching Oil 


Carbo-Ni 
Delay in 


Denitrogenized 
1024 


Fig. 5 Layer in 


Resulting From 
Top 
alkaline 0 


nital etch, 300 
500 


left 3% 


dium prerate, 


Left 
unetched 


the test bars carbo-nitrided by the 


treatments 


Various 
Quenching in oil trom [550° is 
preferred for high fatigue strength 

It also appears that cyanide hardened test 
bars have greater resistance to fatigue failure 
than carbo-nitrided test bars, and also have a 
higher surface hardness 

Photomic rographs show the pr SCTICS ol at 
dark, irregular phase in the surface laver of all 
It is thought that 
this may be graphite which pree ipitated from 
at the tine 


gen was released during the cooling evcle. & 


the carbo-nitrided test bars 


the austenite that dissolved nitro 


/ iw. 6 


1024 
( d 


Cementite Layer at the Surface of 
Steel Carbo-Nitrided and Slowly 
Treatment A % nital etch; 300 


1953 


é 
4 
~ 
s 
4. 
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* Trade mark Reg. U.S. Pat. Ot 


th Spruance Patent 2.438.877 


METAL 


By DURWARD ARMSTRONG, Chemical Engineer 
Grumman Aircraft Engineering Corp. 
Bethpage, L. I., N. Y. 


Protective Finishing 
Aluminum for 


MUICAL OXIDATION treatments for alumi 
4 mum, or chemical films as they are referred 
to in Aeronautical Specification MIL-C-5541 
are used extensively at Grumman Aircraft: En 
Bethpage, where they 
have largely supplanted the slower and more 


gineering Corp 


expensive chromic acid anodizing process. tn 
this treatment, marketed by 
cal Paint Ambler, under the proprie 


tarv name of “Alodine’,* an acid solution is 


American Chemi 


employed containing phosphates, chro 
mates and fluoridest which produce 
an amorphous coating for paint bond 
ing and protection against corrosion 
Phe basic requirements of specifica 
tion 


both spray and dip grades of Alodine 


which are met by 


can be summarized as follows 

1. This specification covers one type 
of chemical film for aluminum and alu 
minum alloys 

2. Chemical films covered this 
specification are intended for use as a 
paint base and as a corrosion preven 
tive film for protecting aluminum and 


aluminum alloys 
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Solvent Wiped (144 Ih 


». Chemical films produced under this spec 
ification mav be used instead of anodic films 


ically authorized by the procuring service 


Spec ification when 


spec if 

} The chemical films covered by this spec! 
fication shall be produced by suitable treat 
ments controlled and operated to give a uni 
form product conforming to specified test 
requirements 

Unpainted aluminum not only corrodes when 
exposed in sea air or industrial fumes, but also 
sheds paint when such finish is applied directly 
to the metallic surfaces. Because of the pro 
tective nature of the naturally 
formed aluminum oxide, organic 
finishes on aluminum often give 
longer life in’ corrosive atmos 
pheres than on steel or zing 
Nevertheless, differences 
exist in the durability of the 


great 


same paint finishes on alumi 
panels which received dif 
Some. of 


these are shown in Fig. 2 


ferent) pretreatments. 


Simple treatments involving 
Cleaning or etching or both do 
not change the chemical compo 
sition of the surface and have 
generally proved to be inade 

quate. Instead of retarding the corrosion of 

unpainted aluminum, these processes often 
have the opposite effect — they accelerate it 

Another factor that influences degree of cor 

rosion is the metallurgy of the aluminum itself 

Commercial aluminum alloys, both wrought 


and cast, vary greatly in relative corrodibilits 


hig 2 Results of Vposure to Salt Spray 
of Aluminum Specimens Given Six Pretreat 
ments Followed by Same Paint Finish. Time 


of ¢ VPosure to salt spray shown nm pare ntheses 


Alkali Ch aie d 144 Hh 


7 
ney 

‘ 

i 

Tai 
4 
~ 

t 


Fig. | The F9F-6 Cougar Is the Latest 
Navy Fighter Produced by Grumman 
Aircraft Engineering Corp. This new jet 
aircraft utilizes Alodized aluminum tor 


paint protection and me tal prese reatton 


Phe strong copper-bearing alloys are far more 
corrodible than the commercially pure metal 

Aircraft aluminum is usually “Alclad” which 
consists, for example of a sheet. of copper 
bearing aluminum alloy sandwiched between 
two thin sheets of Corrosion resistant aluminum 
alloy Alelad 248 Although the surtace of 
the clad metal is highly resistant to corrosion 
under ordinary conditions, severe military sery 
ice creates the need for a treatment which 
effectively seals the surface of the metal from 
oxvgen and moisture. Sea air attacks untreated 
aluminum, and the formation of the natural 


white oxide ordinarily considered harmless can 


even when it proceeds at a slow pace ulti 


mately undermine the strength of an assembly 
subjected to sudden and severe strains 


The United States Navy recognized these 


factors by specifying a protective treatment 

for its aluminum fly 
ing boats shortly after the first World Was 
At that time, this was the only satisfactory 


treatment available 


chromic acid anodizing 


Cleaning — Solvent cleaning removes oil with 


out etching the metal, whereas phosphort 
id solvent or chromic id cleaners 
the oil and in addition etch the aluminum sur 
face minutely. The value of an etched surface 
in improving paint adhesion seems to be negli 
gible Neither solvent nor acid cleaning 
improves the bond or the protective value of 
paint to any appreciable extent 

In general, where service includes exposure 
to corrosive conditions pant pre servative cout 
mes integral with the aluminum itself have 


proved to be far more effective than cleaning 


( hie mically ( vidlize d SOO Anodi ally ( d LOSO ed (1280 Acid ( le d 
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i Table I — Sequence o yerations in Dip Alodizing Line 
Chemical Films for Aluminum Sequence of Operations in Dip Alodising 


MPER 
STAG CONCENTRATION 
and etching for bonding paint and en ATURE 


hancing its protectio These coi os 
NS pro Th coating tidoline, No. 3192 3 to 4 07 per gal 


Clean water - {00m 
their composition: conventional crys Alodine No, 2 IS Ib per LOO gal. 110 to 120 


talline phosphate coatings; oxide coat No. LOO 10% by volume 


fall into three classes depending on 


( 
ings; and the amorphous nonabsorptive lean water Room 
Deoxvlyvte No. 10 0.5% by volume 110to 120 


coatings of the Alodine type used on 
pH 


Grumman naval aircraft. 


While the conventional crystalline 
phosphate coatings will afford a good tooth first spray treatment used on aluminum by the 
and some increase in paint life, they provide aircraft manufacturing industry 
less protection for the unpainted metal than is Sequence of operations is identical for each 
obtained with electrolytic oxidizing processes installation and consists of 
However, these are expensive, laborious, or 1. Cleaning the work with a buffered alkali 
difficult in their operation. This is especially 2. Rinsing with clean water 
true of anodizing, which is generally accepted 


3. Coating the aluminum with Alodine 
as the standard in aluminum protection $1. Rinsing with clean water 


Grumman Aircraft: Engineering Corp. obtains » Rinsing the Alodized surfaces with “De 

excellent protective coatings regularly and rap oxvivte’ *-acidulated water. 

idly ina simple chemical process using Alodine 

These coatings are equivalent: in’ quality to * Trade mark Reg. U.S. Pat. Of 

those formed by the chromic acid anodizing 

process specified in AN (0Q-A-6964 hig. 3— View of Dip Alodizing Line, With the 
Grumman finishes its aluminum aircraft parts First Stage Buff red Alkali Cleaning — in_ the 

Foreground Parts are being removed from 

the rinse tank of Stage No. 2 prior to: immer 

sion in’ Alodine Note the tumbling barrel 

and a spray process, which, incidentally, is the attached to the right end of the overhead rack 


which also carries jet nozzles for spray rinsing 


in four Alodine installations — the original dip 


pilot plant; two production-scale dip processes, 
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Fig. 4 


Plant on Re vular Production Line 


Three Panels Processed at Grumman's 
and Then I 


Salt Spray for 250 Hr This is the 


hy MIL-C-5541 Left, dip Alodized 


Vodized; and right. chromic acid 


The 


drying and then painting 


final rinse is followed immediately by 


Dip Finishing — The first or pilot installation 


has five small tanks (stainless steel for the 
coating tank, carbon steel for the rest each 
measuring in, long. 30 in, wide and 34 in 
deep and having a capacity of 60 gal The 


first is heated to 
and fifth to 116° 


Small parts that would be tedious of impossible 


165° F.. and the third 
by means of strip heaters 


stage 


minimum tine 
quired by Specification AN-QQ-A-696a, and is almost 100 
hir. longer than the minimum time in salt spray required 
conter 


anodized, all unpamte d 


Dip and Spray Methods 


wide over an IS-ft. length and 6 
ft. wide over the remaining 6 ft 
of length 
STOO) gal 


Capac ity of each is 
Other 


ing this installation are given in 


data concern 


Table | on the opposite page 


kor processing, parts are 
placed in a stainless steel wire 
basket which is transported by 


\ 


small 


a traveling overhead hoist 


tumbling barrel holding 


items is usually attached to one 


end ot the overhead rack and Is 


transferred to successive stages 
simultaneously with the larger 
parts nested in the wire basket 
The tumbling barrel is about 
eo ft. im diameter and is oper 
ated manually by means of a 
crank-and-gear arrangement 
The barrel can be submerged 
almost) two-thirds below solu 
tion level of the tanks during 


Be thpage 


each operation 
Another 
for 


Vpose d to 


feature the 


provi 


sion augmented rinsing 


Three “sin, pipes equipped with 


spray 


full-jet and spray-jet nozzles run 
thr 

axis of the overhead rack 
work has been lifted trom the alkali bath 
it the tank 
the pipes are connected by a length of rubber 
to a fresh 


thoroughly 


After 


with 


parallel 


the 


while is draming over rinse 


hose converent and 
the 


removing all alkali residues 


tap water 


sprays work rapidly 


A second production line for dip \lodizing 


has been placed in operation in another build 


ing. This is similar in operational procedure 


and tank structure to the 


installation just de 


to rack up inthe conventional Manner are pro scribed except that it) handles large aireraltt 
essed cither in a stainless steel tumbling barrel assemblies 
or small wire baskets. These 
are moved from stage to Fable I — Process Data for Spray Line 
stage and up and down by 
means of a small overhead STAGI CONCENTRATIO’ Capaciry NOTA 
electric hoist Pressen 
Grumman first produc | Ridoline No. 46 134.07. per ga 2SO0 cal 140° | 17 psi 
tion-scale dip \lodizing line Ridosol No. 551 
shown in the view opposite 2 Clean water So Room 
utilized tanks which origi 
Alodine No. 100 10° (liquid) * 1500 110 IS 
nally had served in a chro 59 99 
idl anodizing process 5 Deoxvivte No. 10 03 
The I shaped tanks are 3 ft 
* 307 per gal powder 
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Chemical Protection for Aluminum of 


Alodine to the tank of the coating stage and 

’ then diluting with water to the required 

is the only installation of its kind in the aircraft strength. Break-in time for the bath 
industry. Designed and built by Grumman, it and, once 
was put in operation in September 1951, Parts 


Spray Finishing — ‘The spray Alodizing line 


is short 


used, it does not require further 
aging. Replenishment with the required chem 


icals keeps it in perfect operating condition 


that are to be assembled in the same building 


in which the line is located are hung on a 


To sum up, the advantages of Alodine which 


mechanized conveyer passing through the recommended’ the process to Grumman are 


washer tunnel and are sprayed by the chemical speed and capacity of the process Hexibility of 


baths and rinses in the same sequence used for the bath which allows immersion of aluminum 


the dip method. Process data tor the spray line parts for as much as S to 10 min. without ad 


are given in’ Table Following the final versely 


Deoxylyte-acidulated rinse, the work air 


affecting the coating: uniform excel 


lence of the coating: over-all economy. It has 


blown to remove any excess liquid and the proved to be highly satisfactory in the repro 


parts are then dried by hot air in an oven. ‘The essing of defective or damaged parts if they 


line speed is 17 ft. per min. minimum and 24 are 


not too heavily covered with zinc chromate 


ft. per min, maximum primer the primed parts can be re-Alodized 


Preparation of the chemical without harm to the organic finish S$ 


Advantages 


Organic Finishes for Aluminum 
and Magnesium Aircraft Alloys 


suByects discussed at the Lia finish consists of a wash primer, plus a vinyl 
quer Panel featured at the 63rd) Annual anticorrosive — primer, followed — by 
Convention of the National Paint, Varnish and alkva top cout. 

Lacquer Association were requirements for 


a vinvil 


Certain tests are useful in determining the 


organic finishes used on aireraft. Alfred EF suitability of finishes for aircraft requirements 


Mallory, Bureau of Acronauties. Department The tape adhesion test and examination for 


of the Navy, pointed out that coatings which absence of blistering are conducted on panels 


have been satisfactory in the past lack certain Which had been in a humidity cabinet at 120 


properties necessary to provide optimum per KF. and 95 to 100% relative humidity tor 30 
formance on high-speed aircraft. Some struc days \fter wiping off surface moisture, a 
tural materials present serious adhesion prob piece of Federal Specification UU-T-106 mask 


lems. The leading edges of aircraft require a ing tape is applied and then pulled off with 


x! coating that will be resistant to corrosion and one abrupt motion. The paint is examined for 
a erosion from rain and snow at speeds in excess signs of failure. This examination should be 
Uy 

fs of 400 miles per hn supplemented by a microscopic study (using a 


Scuff resistance is required to withstand in binocular microscope at 30 of a dry panel 
2 evitable mishandling, foot traffic on the paint for physical characteristics. Properties such as 
a and rough usage by maintenance personne! tensile strength and elongation at rupture are 
= particularly under combat conditions. Out best conducted on tree films of the finish ma 
standing adhesion is needed to resist the exces terial prepared on amalgamated tin panels on 
sive vibration, which may result in removal of by using other appropriate methods 
the coating. Other desired properties are: * Finishes for aircraft hull) bottoms should 
(a) resistance to nonflammable hvdraulic Withstand soaking in water for several months 
for 1} week, (>) softening temperature above without any impairment of adhesion or film 
250° FL before any indication of softening, and properties. “The incorporation of antifoulants 
( low temperature flexibility 55° F.) as to resist marine growth and attachment of 
indicated by ability to withstand a ISO" bend barnacles is a very important additional 
test around a tein. mandrel One promising requirement G. Gray 
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The 50-Kw. Induction 
Heater for Hardening Gears at 
Creenles Bros. & Co Rockford ill 


HON HEATERS of the spark-gap, motor 
4 


generator or vacuum-tube type have proved 
their value and versatility in many applications 
However, while their use is the answer to many 


production items, there are cases in) which 


savings in cost, labor or time cannot be real 
ized. Proposed applications of induction heat 
ing should, therefore, be carefully compared 
with other methods for these economies 

Here at Greenlee Bros. & Co. we are success- 
tully emploving induction heat in the treatment 
of gears \s a result, we are producing a 
smoother operating and quieter running gear 
because of the uniformity in finished size 

We use an Allis-Chalmers Model EL-50A 
vacuum-tube type induction heater (Fig. | 
having a rated output of 50 kw. and delivering 
about 2540 Wired tor 440-volt, 
60-cvcle operation the rated 
runs at 9O kw. The 
erator for converting Commercial line frequency 
to radio frequency at about 400,000 this 


frequency being usually referred to as “high 


per min 
Input 


unit is basically a gen 


frequency Alternating current power enters 


through a contactor mto a 


- phase 
power transformer which steps up the line 
bank ol 


tubes 


voltage which is then ted through a 
six hot-cathoc 


S69-B 


mercury rectifier type 


whose 6O-ovcl 


function is to rectify the 


By L. G. MILLER, Chief Metallurgist 
Greenlee Bros. & Co., Rockford, Illinois 


Induction Heating 


Helps Produce 
Better Gears 


power and convert it to direct current at ap 
proximately 14,000 volts. This 


livered through a radio-frequency filter to. the 


power de 


plate of an oscillator tube (type 5770) which 
drives a The lattes 
consisting of an oil-filled, high-voltage capaci 
tor and a tank coil 


tuned oscillator circuit 
converts the direct current 
to high-frequency current 
tank 


which forms the secondary of the output trans- 


Surrounding the 


coil is a single turn of copper sheet 


former Attached to this turn are two copper 
busbars which serve as terminals for anv one 
of the series of different work coils 

The heater is well equipped with protective 
devices to insure the safety of the operator 
and maintenance man, including automatic 
door interlocks to shut off the power when a 
door is opened. Working in conjunction with 
heat 
This unit provides for mineral 
free water to be circulated through the heater 


for cooling of the tubes capacitors work coils 


the heater is a closed “water-to-water 


exchanger 


and such. This function makes the exchanger 
invaluable to the that it 
the formation of harmful linn deposits which 
would block the plumbing within the heater 
and 


heater in prevents 


overheating of the 


anode of the 


oscillator tube The control of water te miper 


ature prevents the formation of condensation 
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Processing of Quality Gears 


heater which would 


damaging short circuits and 


within the 
be likely to cause 
high voltage 


on the lines 
arcmeg 
The designing and building of work coils is 


field to 


literature is available on this subject 


too broad a describe here. Spec ial 


It will 


suffice to say that all of our coils for the 


gears 


are of single-turn construction. A 


piece ot 
x-in. thick copper strip the width of the teeth 


is bent to conform to the outside diameter of 


the gear and surrounded by %s-in. o.d. copper 


tubing for cooling. This is. silver-brazed to 


busbars for heater 
So much for the 


The fact that our manufacturing operations 


mounting on the 


heater and accessories 
cover a complete line of special machinery in 


addition to a standard line of automatic screw 


Fig, 2 — Microstructure 
Hardened Gears Lett 


of Induction 
structure of 


machine and woodworking machines indicates 


that we use an unusually large variety of sizes 


and types of gears. The majority are of a 
of chromium-molvb 


few 


requirement is Weal 


through-hardening grade 
denum steel in the 50° carbon range. 
gears in which the prime 


resistance rather than strength are of a cat 


burizing alloy steel. The gear types are spur 
bevel and helical. The tooth pitch ranges 
from S to 10 tor about 90% of the 


either a straight hole 


gears. The 


bores are with a keyway 
ora splined hole 

For work handling, a completely automatic 
work table is, of course, the ideal arrangement 
but the variety of set-ups and the short runs 
Our 


automatic phase 


make this impractical for us 
handled, the 
time 


gears are 


manually only 


being the evele for heating 
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The complete processimg of a veal would be 
Cut off stock heat treat blank to 
Rockwell C-26 hole, hob 
teeth, shave induction harden teeth to 
C-48 to 50 


for assembly, 


rough turn 
finish turn, broach 
teeth, 
rebroach hole and put into stock 
This covers the full routing of 


the part. Now let us give a breakdown of some 
of the operations 


Upon the arrival of the 


gear at the heat 
treating department for induction heating, the 
operator selects the work coil of proper size 


An adjustable 


gear in the 


and otherwise sets up the job 
work is used to center the 
heating coil. The 


rest 
evcle is set to form a heat 
about %%4 in. root 
slightly 


heating 


pattern to a below the 
of the tooth: 
with the 


evele, the 


pomt 
this distance will vary 
At the end of the 
automatically 


vear size. 
power shuts off and 


the operator manually quenches the part 


Center transition 
Nital, L000 


unaffected metal 
TO Right tooth, 2% 


( pon cooling the Year Is Vapor degreased and 
iS to 
and then sand-blasted 


tempered to ¢ 50 in an air circulating 


draw turnace 

Phe depth of heat penetration was deter 
mined through experiments on the strength ot 
the tooth 


siderable 


Our gearimg is subjected to a con 


amount of shock, vet must have some 
wear at the pitch line Pests 
a gear heat treated to Rockwell 
(€:-26 at the root and high hardness at the pte hi 
line; this resulted in early of the tooth 
due to fatigue at the \ penetration at 
the root to a hardness of C-4S to 
necessary strength at the stress point, which ts 
at the root The of C-4S to 


the necessary resistance to wear to warrant its 


resistance to 
were made on 
failure 
root. 
0 gave the 
value 50 showed 
adoption as the standard 


Continued on 
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whor ¢ final deoxidation Heats that are 


»xidized to a low carbon and recarburized 
a ion ies OW i verte ¢ irly rail ind for ny tecl are 
dirtier than those in which the carbon 1 


sught the way wn.” 


Advantages of Silicomanganese 


ntent with low-carbon ferro-alloy we 


leaner than th « taken t ik wer carbon 


he el ind re irburt ed with hivgh« irbon 
ferro Silicomaneanese i low en 
carbon to block at higher carbon level 


inted vt by Penenbaum there is 


Silicomanganese has proved to be highly 


ethcient and economical as a furnace block 


ind deoxidizer, as well as an alloy addi a 
tion. Steel producers have found that it 


ils 1 ecomomix mtave mot 


saves furnace time, pr wdduces cleaner steel 


and increases the yield of rolled products uch ten cfore 


Excelent Gloching | Suitable For Ladle Additions 


When used as a blocking addition, 
o In addition it tise i i hath che 
manganese top the neoxyeen re > 
ction in the spen-hearth furnace ind 4 
1 tl i ladh vddition for the 
permit lose contr analvsi The alloy 
ly 3 | n content of metal, per cent leoxidation of semi-killed steels. The alloy 
vide the complete ladk 
to | silicon. This proporti n will produce i | { 
high degree of deoxidation in the furnace |. Limit of ubilit 
medium manganese vid stings 


Why Silicomanganese Is Effective mer I leg. Ce Metallurgical Service Available 


The irbon boil i irré ted more posi 

= Our metallurgists will be to help 
Wels thi combi n allow, « ntamin | { | | 
) with th use ‘ 
licon and — e. than it is by eoxidation (0.05 to t 


thre | Ih illow contains 6 ts, GR 


maintained. Al because of the low example, th. 
mer cone cali or cent | All erades are furnished in a 
on ntent of si manganese, the heat . f 

mat he bl ed at mr rratively hi n } ut | u 


ther 


Metallurgical Studies 
done by and ! 


Silicomanganese Produces 
Cleaner Steel 


il ntent below O.f per cent bon. Several factors contribute to the th 
mal inese in the ymounts usually present { ilicomanganese 
1 re lual ha 1 stron influence How unt t dirt in teel seer t bee pr 


mally used for rtional to the maximum content 4 Son 
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medium 
that im 
veoen 
la \ 
which is critical in reducing costs. Since ntains only 0.009 per cent en (ser a 
est Freernowes thie in Bis 
ma ‘ ‘ rout of tl 
ha ed hace puanity by lenenb nd that | 
© San Franci In Canads 
neanest 
that ese tends to flu | vtl ; it va trated that Wert topher, 
wa it bal eavecr than usiua hiithon ! ‘ tr 1) f 
nd permits ther t nm sive that ene t t t M 
More recently, it was found by Hilt tion of silicomanganese give ubstantia Bul. 58, 1932 
ind Craft >) that manganese and silicos ‘ finished produ io n Liquid I g Silicon 
m bination hower the xveen ntent mt Mf ‘ 
+ it su temsihes the cle Initial deoxidation in the furnace wit! Ff 
power of Man produce verv clean steel OF rth Pro 
of 
ever, mn the silicon range n tm 
thon 
| | 


Meaning Changed 


LONDON 
You were kind enough to publish my letter 
Cemented Car 


in the January 1953 issue p 142. How 


‘Hardness Measurements of 
bides 
ever, the last two sentences in the published 
version have altered the original meaning of 
With this indenter, we 
are able to produce suitable indentations in 
both soft 


sintered carbides 


my text. which was 


as well as hard materials, such as 
silicon carbide, boron car 
bide, corundum, ete. with the exception of 
diamond where we hitherto only observed an 
elastic deformation which recovered after re 
moval of the load 

The published text was: “With this indenter 
we are able to produce suitable indentations 
in soft as well as hard materials, such as sin 
tered carbides, silicon carbide, boron carbide 
and corundum. Hitherto we only observed in 
these hard substances an elastic deformation 
which recovered after removal of the load.” 

You will see that in vour text the word “dia 
“hard 


Now, if it is stated in the first sentence that 


mond” was replaced by substances”. 
the double-cone indenter produces suitable 
indentations in hard materials, which means, 
causes a plastic deformation of these materials: 
this statement is contradicted in’ the second 
sentence that in these hard substances only an 
elastic deformation which recovered after re 
moval ot the load has been observed, 

When looking at) my 


was stated that only with diamond an elastic 


original sentence, it 


deformation which recovered after removal of 
the load was observed 
P. Gropzinski 


Diamond Research De pt 
Industrial Distributors (Sales) Ltd 


Names of Phases 
in Alloy Systems 


Unpana, 

Phivsical metallurgists have often wondered 
about the unsystermatie nomenclature attached 
Greek letters are some 
latin 
capital letters in some ternary diagrams, like 
S and Z in the Al-Cu-Mg system; sometimes 
by chemical formulas, like CuZn. Mig.Sn. At 


times usage may even overlap so that a phase 


to phase diagrams 


times used like alpha ron beta brass 


referred to by some authors as CusZn, may be 
designated also as gamma. brass. 

Furthermore, the assignment of Greek letters 
to) Various phases has been arbitrary kor 
instance, the sigma phase in the Fe-Cr system 
and the gamma phase in the Co-Cr system are 
isomorphous. In other situations the two ends 
of a continuous solid solution field bear differ 
ent names, More such contradictions will ap 
pear as new phases are found in incompletels 
studied systems, or the nature of the older 
phases is more definitely known 

In an effort to do something about this, othe: 
than deplore the situation, Subcommittee 3 ot 
Committee E-4 of the 


Testing Materials (of which the undersigned 


American Society tor 


is chairman) has been engaged in studying an 
improved nomenclature for metallic phases, 
and has arrived at what appears to be a SVS 
tematic scheme. It is outlined in the text start 
ing on p. 136 of this issue. It is the Committee's 
hope that metallographers and physical metal 
lurgists engaged in the study of phase systems 
will examine this proposal and send their com- 
ments to the undersigned, 
A. Beck 
205 ‘Transportation Bldy 
University of Hlinois 


Paul 


Trees and Shrubs in This Landscape Are 
Corrosion Spots on Wire at 100 
Klectric Locomotive 
Dy pt brie Pa 


General 


and Car Equipment 


— 


ay 
j 
-~ 


Size 
to fit stand- 
ard file 


The Pressed Stee! Company 


713 N. Penna. Ave., Wilkes-Barre, Pa. 


Send us a copy of your catalog on welded alloy equipment for heat-treating, 
oil refining, and processing of chemicals, drugs, foods, etc. 


Name 
Company 


Address 


INDUSTRIAL EQUIPMENT OF HEAT AND CORROSION-RESISTANT SHEET ALLOYS 


CLASSIFICATIONS OF PSC 
HEAT AND CORROSION-RESISTANT 
INDUSTRIAL EQUIPMENT 


Baskets, annealing & carburizing 
Baskets, cyanide dipping 
Baskets, pickling 
Bends, alloy pipe & tubing (welding) 
Boxes, annealing & carburizing 
Caps, bubble (fractionating tower & still) 
Caps, cylinder (compressed gas) 
Covers, annealing (Bell furnace) 
Covers, annealing (elevator furnace) 
Fixtures, carburizing 
Flights, conveyor (syn. rubber plant) 
Headers, air pre-heating 

Manifolds, gas exhaust 
Muffles, carburizing 
Piping, process (alloy only) 
Pots, carburizing & annealing 
Pots: lead, cyanide & salt 
Racks, annealing & carburizing 
Racks, sheet pickling 
Retorts, carburizing 
Rings, neck (compressed gas cylinder) 
Tanks, copper annealing 
Tanks, pickling 
Trays, annealing & brazing 
Tubes, annealing 
Tubes, furnace vent 
Tubes, radiant furnace 
Tubes, thermocouple protection 
Tubing, corrosion & heat resistant 


Tubing Assemblies, welded alloy 
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USE SHEET ALLOY EQUIPMENT 
| | the 
HEAT TREATING | 
PSC CATALOG 
| | JAA | 
| 
= THE PRESSED STEEL CO. 
wiLKES-BARRE, PENNSYLVAN'A 
Sign Toor Out Mail 
x 


Personal Mention 


James A. Parsons, Jr. 


\. Pansons Jr 


has 
signed his position as manager of 
the laboratory Duriron, [ne 
Davton, Ohio, in favor of a protes 
sorship in metallurgy at the ‘Tennes 
see Agricultural and Tndustrial State 
University at) Nashville 


will be 


tional duty 


coordinator of 
metallurgical and founders 
cheinecring \ 


al 


native Davtonian 


and a graduate electrical engi 
neering trom Rensselaer Polytechnic 
1922, Mar 


worked at Duriron during two sum 


lustitute in Parsons 


mer vacations while in college and 


was eventually lured to a perma 
permanent until his 
prese nt decision to enter the teach 


ing profession He 


position 


Duriron 
1928 to 1945 
when after the war he lett the shop 
to develop the laboratory, 
nine patents 
heat 


his ability in 


Was 


metallurgist from 


Some 
in the field of 
metals, attest to 
theoretical 


His 


method of 
making silicon compounds a 


mostly 
treatment of 
both 
practical metallurgy 


and 
patents 


include an irom alloy, a 


proc 
ess for treating silicon iron castings 


COTTOSIOM- resisting. 


ferrous allovs, a 


cementation process in treating 
metal and an alloy vital to the mak 
ing of stainless steel. The latter won 
wide acclaim at the time when Dur 
iron leased the rolling rights to Can 
penter Stee] Co. Many 


come to him as a result of his met 


honors have 


allurgical discoveries, among them 
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the Harman 


gold) medal 


Award 


received in 


$500 and a 
1927 tor 
his work in science, and presented 
to him by the late Orville Wright 
and an doctor of 


honorary science 


degree from Wilbertorce University. 


William O. Harms @& 


from the 


formerly 
University of \iinnesota, 
has recently been appointed to the 
staff of the Oak Ridge National Lab 
oratory, an atone installa 
tion operated by ¢ arbide and Car 


bon 


energy 


Chemicals Co.. a division of 
Union Carbide and Carbon Corp. 


Bernard P. Planner @ 


metalhar 


gical engineer and staff consultant 
for the James HL Knapp Ine 
Los Angeles, industrial furnace en 


vineers, is engaged in compiling the 
results of a survey he just made tor 
Western 
the postwar 
achievements and trends in the Ger 
Before 
coming to James H. Knapp Co., Dr. 
Planner had served as consultant to 
the U.S. Army Services of Supply 
and) Army the Objec 
tives Division ot the Board ot Keo 
Wartare 


can industrial concerns. 


the company in Germany 


where he studied 


man metallurgical industry 


Irate livers 


Horde and several Ameri 


Walter R. Buerckel formerly 
on the sales administration staff of 
Nicholson File Providence, 
Ro 1... headquarters, is now field rep 
resentative for the company in’ the 
San Francisco Oakland Bay Area 
With the COMPany 1940, he 
has field representative in 
Ohio. Pennsvivania and other states 


For over three 


Co.'s 


vears he has lectured 
hetore technical groups on the met 
allurgy, application and abuse of 


hand files 


R. Genders, AS\fember in London 
England has been appointed metal 
consultant to 

America Dt 
deputy director of metallurgical re 
at the Roval Ordnance Pac 
Woolw ich 
metallurgical problems of 


Navy and Air 


lurgical Vanadium 


Corp ot Genders is 


SCALE h 


tors which 


deals with 
Britain's 


Arms 


kore 


Francis B. 


Herlihy formerly 
assistant chief metallurgist, has been 
appointed chief metallurgist of the 
American Brake Shoe Co.'s research 
laboratories in’ Mahwah, N. J. He 
joined the company in 1945 after 
graduation trom Massachusetts In 


stitute of Technology. 


T. T. Oberg & has resigned as a 
materials enginee! and a consultant 
on fatigue and vibration of aircratt 
material and structural components 
with Wright-Patterson Air 
Base, Ohio. His resigna 
tion os coupled with retirement from 
service with atter 
Oberg 


vears to 


Force 
Dayton 


the Government 
over 32 
will devote the 
travel, including the United States 
and abroad, and then will probably 
spend part of his time in consulting 
work on 


vears service Mi 


nerat two 


fatigue and vibration on 
structural aircraft materials and part 
structures. Mr. Oberg writes, “Dur 
that have 
this Society. I 
have gained an unlimited amount of 
information in regard to the phivs 


al 


ing the past 25 vears 


been a member of 


and al 


properties ot 
aircraft: materials published by the 


Society. 


Tom Stott & has been appointed 
vice-president of H. M. Harper Co 
Morton Grove, Hl. He joined the 
company in 1942 and was appointed 
general sales manager in 1950.) He 


will 


capacity of general sales manager 


also) continue to serve his 


Edward H. Berry, Jr., foundry 
manager, and Henry J. Kelly @ 
chief have been elec ted to 
the board of Dodue 
Steel Co 


directors of 


Philadelphia. 


Tisdale & 
of sales for Molybdenum Corp. of 


Norman F. manager 


America, has been honored by 


Queen's University in Kingston, Ont 
Canada. with an honorary degree 
of Doctor of \ graduate of 


Queen's University in 1919 with de 


grees in chemical and metallurgical 
engineering, Mr. Tisdale has become 
widely 


known as metallurgical 


authority, particularly in the devel 
opment and sales of alloving ele 
ments in the production of ferrous 
and nonferrous metals. is prom 
inent in the development of boron 
applications in steel and iron, hold 


ng several patents on boron uses 


B 
hy — 
i 
be 
ae 
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Portable Diesel-driven sea-water compression still, 
producing 85 gallons of pure water per hour. Made 
by Cleaver-Brooks Company, Special Products Di 
vision, Waukesho, Wis., which also mokes stationory 
installations for chemical, paper, pharmaceutical and 
similar plants, for production of pure water or 


recovery of valuable by-products 


i 


USE REVERE METALS! 


This 1s a portable Compression sull, which pro- 
duces pure disulled water from the sea at the 
rate of 85 gallons per hour. It is made by Cleaver- 
Brooks Company, Special Products Division, 
Waukesha, Wis., an important producer of sulls, 
either portable or stationary, for the Armed 
Forces and for industry. An important feature 
of Cleaver-Brooks design is the selection of 
metals in accordance with the water conditions 
to be met, whether salt, brackish, contaminated, 
or requiring recovery of valuable by-products 
Thus, for example, the heat exchanger, of the 
tube-within-a-tube type may have cupro-nickel 
tubes and headers, or Admiralty tubes, naval 
brass, silicon bronze, according to the nature 
of the service. Such care in selection of metals 
is in part at least responsible tor the high reputa- 
tion Cleaver-Brooks enjoys. 

In addition to supplying Revere Metals, we 
were also requested to collaborate with engi- 
neers and production men on fabrication meth- 
ods, including forming, brazing, welding and 
annealing. Cleaver-Brooks is a large and well- 
staffed Company, and its experience is such that 
it is capable of conducting its Operations un- 
assisted. However, like so many companies, it 
likes to have others double-check tts Conclusions 
and methods, to protect itself and its Customers 
The Revere Technical Advisory Staff was glad 
to respond to the call. 

Such work is typical of the collaboration 
Revere offers to you through its salesmen, its 
Technical Advisors, and the Research Depart- 
ment. Remember, we do not take the place of 
your own engineers, designers and production 
people; we consult with them, and make our 
knowledge freely available, on a confidential 
basis, of course. Call the nearest Revere Sales 
Office. Consult your telephone book or write 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Malls: Baltimore, Md.; Chicago and Clinton, 111; Detroit, Mich. 
Los Angeles and Riverside, Cald}.; New Bedford. Mass.; Rome, N. Y.— 
Sales Ofiices in Principal Cities, Distributors veryvwhere 
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SEE REVERE'S ‘“MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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FRESH WATER FROM THE SEA (3 . : 
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Mmmm: 1953; PACE 115 


HOW 


SPOTS 


(UP TO 2200° F) 
_ In products and processes 


if improvement of your product or process epen 


Ss. 


\ 


Chiefly titanium carbide (and small percentages of 
WHAT other refractory metal carbides), with nickel 

“binder”. Uses neither tungsten nor cobalt. Hard- 
ness: Up to 93 RA. Weight: °, that of steel. 


is Kentanium? 


Resist thermal shock, withstand oxidation and 
abrasion, retain great strength at high temperatures 
WHA (1800°R and above). 


can it do? 


Successful applications include: Valves, valve seats, 
reduction crucibles, anvils for spot welding, hot 
‘ extrusion die inserts, bushings, thermocouple pro- 
; , WHERE tection tubes, flame tubes, furnace tong tips, balls 
ay for hot hardness testing, nozzle vanes and blades 
é for jet engines, and many others 


is it in use? 


Tubes, rods, bars, flats by extrusion process. More 

complex parts by machining from pressed slugs 
WHAT before sintering: extremely accurate parts by grind- 

ing to required tolerance after furnace sintering 


forms are made? 


This remarkable new metal. available in) mans 


“grades” to meet specific combinations of imposed 
HOW conditions, can best be adapted to your high 
temperature problem by cooperative effort. Our 


engineers will be glad to discuss how you can get 
best results from Kentanium 


KENNAMETAL Pre. Latrobe, 


can you use it? 


An Exclusive Development © 


HT 
ISTANT, HIGH- STRENGTH, 
CEMENTED TITANIUM 
tion— Basic Materials 


“HEAT-RES 


Personals 


Herman A. Polderman @., after 16 
vears at ( aterpillar Practor Co. in 
the enginecring, metallurgical and 
purchasing departments, has joined 
Toledo (Ohio Stamping Co, as as 
sistant to the president. He is past 
chairman of the Peoria ( hapter SG 


Victor D. Smith @ has returned to 
Columbia-Geneva Steel Co... Pitts 
burg (Calif.) Works. as development 
metallurgist in the deve lopment and 
process control department He was 
recently released from the Air Fores 
after 17 months duty at Wright 
Patterson Air Force Base 


Roger F. Waindle @. vice presi 
dent of the Cannon-Muske gon Corp 
was elected president of the Ameri 
can Society of Tool Engineers at its 
recent) annual national meeting im 
Detroit. Harry B. Osborn, Jr.. 
technical director, Tocco Div., Ohio 
Crankshaft) Co Cleveland was 
elected second vice president, Ray- 
mond C. W. Peterson @. owner of 
the Peterson Engineering Co.. Tole 
do. Ohio, was elected secretary 
Willis G. Ehrhardt partner, 
hardt Tool & Machine Co St. Louis 


was elected to the board of directors 


Robert R. Adams @ is currently 
serving as assistant to the director 
at Battelle Memorial Institute. Co 
lumbus, Ohio, and is in charge of 
Battelle Institute’s newly established 
laboratories at Frankfurt, Germany, 
Kor more than a vear he has been 
working closely with German scien 
tists in the organization of this re 
search center. The Frankfurt labo 
ratories will be the German counter 
part of Battelle Memorial Institute 
in Ohio, and will be staffed largely 
by German scientists working on 
the sponsored research problems of 


German industry 


James N. Wognum @ has been 
named chiet engineer of Aeme Steel 
Co.'s newly created engineering re 
search laboratory in Chicago. He 
joined Acme Steel in’ 1933. first 
serving in the Cold Mill) Division 
and metallurgical laboratory before 
transterring to the engineering de 
partment of the Riverdale plant He 
then moved to the development en 
gineering department of the Archer 
Ave. plant and in 1948 was named 


chief engineer of that department 


¢ 
: 
| 
| 
‘Al 
of extremely hig femperarure, 
. . e,?.* . 
e tive effects, use Kentanium at the critical pointll 
WEIGHT 
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See KENTANIUM'S — SPACE 59C 
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Wha-at 


hounds 


No wonder old Buster is amazed . . . all his life he has 
proudly thought that "Cleaner than a hound's tooth” was about 
as clean as they come. Northwest's cleaning specialists know 
better. They know that even a gleaming, spic and span surface 


is not to be trusted. 


When parts to be finished are cleaned the Northwest way they are 
cleaner than clean. All surfaces, even the deep recesses, are free 
from soil and chemically scrubbed so they'll "wet out" completely, 


assuring perfect adhesion and fewer expensive rejects. 


Got a problem? Remember, the best finishing job on earth can be no better than 


Let our cleaning the CLEANING JOB beneath it. Why not play safe with "job 
experts help you! 


adjusted" Northwest cleaners and personalized service? 
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NORTHWEST-CHEMICAL CO. 
pioneers in pH cleaning control you since 32 


Personals Marshall L. Kahl formerly The Trinks Industrial Heating 


vith Blackhawk Foundry & Ma Award, the nation’s top honor for 


chine Davenport, Lowa. as sales the industrial he iting and related 


Robert EB. Michaelis @ is with th: 
National Bureau of Standards 
Washington inn thee pectro 


engineer and later as purchasing fields. was pre sented last month to 
vent, is now associated with A. Y. four engineers: Harry Harris 
McDonald Mie. Co Dubuque S president, General Allovs Co 
lowa, as purchasing agent. During Boston, Mass.; Carl I. Haves @ 


charce of spectrograph standard World War TE Myr Kahl was with president C. I. Haves. Inc 
sample During the lest five vears 


chemistry section where he in 


Provi 
thr cast armor yroup dence Carl Maver presi 
division, Office, Chief of Ordnance dent, The Carl Maver ¢ orp., Cleve 
in Detroit, and also with the Inspec land, Ohio; and J. Spotts McDowell 
tion division, Office, Chief of Trans technical assistant to the president 
portation Harbison-Walker Refractories Co 


Pittsburgh. The award is bestowed 

Dusan Pavlovic formerly re Robert D. Grafmiller former! 

search engineer with Gibson plant metallurgist. Warner Gear Di | 

try for the most notable contribu 


he was employed as chief spec 
trographer with the Pittsburgh Re 
search and Development Labora 
tory, U. S. Steel Corp 


metallurgical deve nt section Ind., is now a metallurgical enginees 
of the Westinghouse Electric ¢ orp al Commercial Steel Treating orp prog 
ress in industrial heating It was 
established in honor of Dr. Willi- 
bald) Trinks professor emeritus 


of Carnegie Institute of Technology 


Kast Pittsburgh. as a metallurgical Detroit, specializing on gas atmos 


phere furnaces, 


and world authority on industrial 
heating problems Mr. Harris was 

Fon... Purpose S * honored for his pionsering in heat 
o resisting allovs and alloy casting ce 

signs for continuous furnaces \ 


noted inventor, Mir. Harris is be 
FAST—~ACCURATE—-ECONOMICAL-—DRY CUTTING lieve d to hold more patents on high 


Capacity wp to round Improved temperature tooling and furnace 


mechanisms haan any hea 
MARVEL No. 2 heer Mii 
\ DRAW CUT HACK 


his deve nts in electric furnaces 


SAW MACHINE and protec tive 


bole among these was the Haves 


atmospheres Nota 


“Certain Curtain” method of fu 


nace atmosphere control which con 


tributed to the heat) treatment ot 


metals without oxidation. 


C. Robert Lillie former project 
engineer for Standard Oil of Indi 
ana, has been appointed research 
metallurgist in the metals research 
department at) Armour Research 
Foundation of Hlinois Institute of 


Fechnolowy In addition to Stand 
#08 CHICAGO 


" ard Oil, he has been associated with 


Fast ++» because the simple, rugged construc- the National 


o . ts the use of high speed 
See your Dealer. If he does af steel blades 


S 
not stock MARVEL Saws, Hlinois Steel Corp. plants in Pitts 


Research Council 


he can get them quickly. Or with clamping type blade holders burgh, Pa and) Gary lid He 


holds the blade in perfect alignment 
and proper tension. 


simply write us for litera 
ture and delivery. When 
buving hack saw blades in P 
sist that your dealer fur Economical. ee because of its automatic relief on the 
nishes genuine MARVEL return stroke, the blade will last and 
High-Speed-Edge Hack last and last. month. 
Sau Blades they are un Dry Cutting. «» because modern high speed steel 
a blades will operate efficiently at 60 J. Myron Haniak Se was recently 

strokes per minute without a coolant. 


expects to receive degree 
in’ physical metallurgy from Car 


negie Institute of Technology this 


appointed understudy to the plant 
lubricant engineer for the metals re 
Meinl Cutting search division, Olin Industries. 
|. \ l " East Alton, TH He was formerly 
emploved by the Pittsburgh Area 
Smoke Control Bureau, and U, § 


ARMSTRONG-BLUM MFG. CO. - 5700 Bloomingdale Ave. - CHICAGO 39, ILL Steel Co., Homestead, Pa 
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An alkaline stripper that 
dissolves nickel, copper, 
zinc, cadmium and silver 
without attack on steel or 
stainless steel. 


Used in acid solutions to 
strip nickel, zinc, iron, 
cadmium, lead and tin 
without attacking basis 
metals of copper, brass, 
silver and gold. 


Dissolves tin, lead and 
solder from basis metals 
of copper, brass, steel, 
stainless steel, nickel, sil- 
ver and gold. Alkaline in 
nature. 


An alkaline stripper for 
fast stripping of zinc from 
steel and copper. 


Compound L-88, an elec- 
trolytic acid stripper to 
strip chromium, nickel, 
copper and brass from 
zinc base die castings 
without pitting the basis 
metal. 


442 ELM STREET 
NEW HAVEN, CONN 


Minos 3628 East Olympic Blvd. 
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METAL FINISHING? = , INCORPORATED ELE NG; 
SERVICE REPRESENTATIVES AND STOCK POINT 
INC. HULL & COMPANY H. BUTCHER COMPANY 


Personals 


Rodolfo Sanchez C. &, who com 
pleted studies as a special student 
in metallurgical engineering at the 
University of Michigan this vear, is 
emploved as a metallurgist with 
Hojalata Y Lamina, S.A... Monterrey 
Mexico 


Stuart T. Ross @ has resigned as 
assistant chief chemist and metal 
lurgist at Harrison Radiator Division 
General Motors Corp., to accept a 
position us t engineer, metal 


lurgical research, central engineer 


ing, Chrysler Corp. Detroit. 


Dilip K. Das @. formerly a teach 
ing fellow and research assistant at 
the University of Notre Dame, is 
now employed by the U.S. Naval 
Research Laboratory, Washington 


Peter E. White @ has resumed an 
appointment as assistant chief met 
allurgist with Messrs. J. B. S. Lees 
Ltd., West) Bromwich, England 
after completing a year's travel 
through Scandinavia, Western Eu 
rope the United States and Canada 
under a Mond Nickel Fellowship 
Award, surveying the production of 


high quality strip steels 


BRIGHT 
BRAZING 


OF STAINLESS STEEL 
AND NON-FERROUS 
METALS 


Your samples processed FREE. 
To see your products bright brazed, 
send somples and specifications 


Bright-brazed and bright- hardened 
parts, courtesy Hamilton Standard 
Division, United Aircraft Corporation. 


with A SARGEANT & WILBUR 
CONVEYOR FURNACE 


Now, ports made of stainless can be BRIGHT-ANNEALED, 
BRIGHT-HARDENED or BRIGHT-BRAZED without oxidation, on a 
continuous production basis. They come from the controlled-atmos- 
phere conveyor furnace scale-free, bright and clean. 

No pickling, sand blasting or tumbling required. These costly oper- 
ations are eliminated, so your parts retain their sharp design 

and edges. A special Sargeant & Wilbur alloy for bright-brazing 
makes the joint practically invisible because it resists dulling and 
matches the metal color perfectly. Steel and non-ferrous metal 
parts are brazed in the same operation with excellent results. 


Send for free illustrated booklet giving more information on the Sargeant & Wilbur Conveyor Furnace. 


Name 


Company 


REPRESENTATIVES Address 


NEW YORK CITY and —_ PENNSYLVANIA—4erald B. Duff, 68 Clinton Ave., Newark, N. J.; 


MICHIGAN—M. C. Schw 2970 W. Grand Bird, 


GINIA, KENTUCKY and “WESTERN PENNSYLV 
18, Ohio; NEW ENGLA 
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Snodgress, 4298 Road, Cleveland 


ND—James J. Herkis. Weeden St. Pawtucket, 


Herbert H. Uhlig S has been pro 
moted to the rank of full protessor 
in the department of metallurgy at 
Massachusetts Institute of Technol 
ogy. Benjamin L. Averbach @ has 
been promoted to associate profes 


sor in the same department. 


Edward H. “Bob” Farmer @. tor 
mer Lockheed Aircraft Corp.'s works 
manager, has been elected vice 
president — manufacturing at the 
Pacific Airmotive Corp. Burbank, 
Calif. Posts held by him at Lock 
heed included fabrication division 
superintendent, assistant chief tool 
engineer, plant engineer, and manu 


facturing control division manager. 


Rollo W. Boring & has been ap 
pointed sales manager of Rolled Al 
lovs, Ine Detroit. His previous 
work included metallurgical and 
sales work in heat and corrosion 
resistant allovs, industrial furnaces, 
and produc tion heat treating, 


James V. Burrell & has been ap 
pointed sales representative of their 
Michigan District by Electric Fur 
nace Co. of Salem, Ohio. He has 
been connected with the company 
for over 15 vears in various depart 
ments including manufacturing, ere 
tion, service sales. His new 


headquarters will be in Detroit. 


Robert E. Parkinson @ has been 
appointed supervisor of materials 
research for Kawneer Co., Niles 
Mich. He was formerly project en 
gineer for the Continental Can Co. 
Chicago. 


Four ASMembers were among the 
31 “famous sons” honored at Case 
Institute of Technology's diamond 
jubilee recently. The awards were 
made to graduates of Case “who 
have distinguished themselves in 
their fields and in so doing have 
brought honor on their college”. Re 
ciprents of the citations, their classes 
and the field in which they won the 
honor, were: A, Allan Bates @, °25 
vice-president of development and 
research, Portland Cement Assoc 
Libertyville, Hh. research direction; 
G. Brooks Earnest &. (27, president 
Fenn College, Cleveland, technical 
education, Fred L. Plummer @, ‘22. 
director of engineering, Hammond 
Iron Works, Warren, Pa., civil engi 
neering; and Kent Van Horn @, di 
rector of research, Aluminum Co. of 
America, New Kensington, Pa., met 


allurgical research, 
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LOW TEMPERATURE SILVER BRAZING ALLOY 


This spindle moisture applicator is a small but impor- 
tant component of the famous International Harvester 
Cotton Picker. It is a part of an efficiently engineered 
system that moistens the picking spindles to facilitate 
the extraction of lint from the bolls and to aid rubber 
doffers in removal of lint from the spindles. 

The manufacture of this essential part is simplified 
by silver brazing the two sections into a single solid 
part, with Silvaloy 35. 

Low Temperature Silvaloy Brazing is helping to 
speed production, 'ower costs and improve results for 
manufacturers in many fields. Call the Silvaloy distribu- ILLUSTRATING THE PLACEMENT OF THE 
tor in your area for complete information or ask him SPINDLE MOISTURE APP'ICATOR IN THE 


for technical assistance. A Silvaloy Technical INTERNATIONAL HARVESTER COTTON PICKER. 
Expert will be sent to your plant at once, with- 
tiene out cost or obligation to you. * * * 


FREE: SEND FOR 48-PAGE BOOK 
“A COMPLETE GUIDE TO SUCCESSFUL SILVER BRAZING” 


THE StLVALOY DISTRIBUTORS 


EAGLE METALS COMPANY EDGCOMB STEEL OF NEW ENGLAND, INC THE HAMILTON STEEL COMPANY STEEL SALES CORPORATION 

SEATTLE. WASH PORTLAND, ORE MILFORD CONNECTICUT Division of FEOPMATEO STEEL CORPORATION CHICAGO | MINNEAPOLIS. MINN 
SPOKANE, WASH ‘ NASHUA NEW HAMPSHIRE CLEVELAND OHIO INDIANAPOLIS IND -« KANSAS 
CINCINNATI OHIO city, GRAND RAPIDS MICH 
DETROIT MICH - ST “oO 
MILWAUFEE WIS 


EDGCOMB STEEL COMPANY FORT DUQUESNE STEEL COMPANY 
PHILADELPHIA PA CHARLOITE, N C Division of FEDERATED STEEL CORPORATION 
BALTIMORE MD - YORK. PA PITTSBURGH. PA. - CINCINNATI, OHIO PACIFIC METALS COMPANY LTD. 
KNOXVILLE. TENN SAN FRANCISCO. CALIFORNIA 

OLIVER H. VAN HORN CO., INC. SALT LAKE CITY, UTAH LICENSED CANADIAN MANUFACTURER 
MAPES & SPROWL STEEL COMPANY NEW ORLEANS. LOUISIANA LOS ANGELES. CALIFORNIA BAKER PLATINUM OF CANADA LID 
UNION, NEW JERSEY « NEW YORK CITY FORT WORTH, TEXAS » HOUSTON, TEXAS SAN DIEGO. CALIFORNIA TORONTO - MONTREAL 


AMERICAN PLATINUM 


231 NEW JERSEY RAILROAD AVENUE +» NEWARK 5, NEW JERSEY 
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CHACE BIMETAL DOES 
DOUBLE DUTY IN THE 


PRESSURE 


PRODUCT OF KING SEELEY CORP. 
ANN ARBOR MICHIGAN 


This electric oil pressure “Telegage,” 
King-Seeley Corporation, illustrates a use of thermo- 
static bimetal known as the “double bimetal circuit.” 
Diaphragm A is subjected to the engine oil pressure. 
The diaphragm movement forces grounded contact B 
against the insulated contact on the “U” shaped bimetal 
element C. As the current flows through the circuit, 
the coil D heats the element, causing it to bend back, 
opening the contacts momentarily. The bimetal cools in 
an instant and again the contacts close. 


The dash unit encloses a similar bimetal element and 
coil. Since both heater coils are in the same circuit, a 
similar bending of the bimetal occurs and the linkage 
moves the needle accordingly. When oil pressure in- 
creases, the bimetal element C is heated more in order 
to open the contacts; and this same 
causes a greater movement of the needle. 


Chace Application Engineers, recognized authorities on 
temperature responsive devices, are available for con- 
sultation on your problems in temperature-actuated 
devices. Chace Thermostatic Bimetal is available in 29 
types in strips, coils, random long lengths and welded 
or brazed sub-assemblies. We invite you to write for 
our 32-page booklet “Successful Applications of Chace 
Thermostatic Bimetal,” containing condensed engineer- 


ing data. 


*e, 1626 BEARD AVE. 


with 
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increased heat 


_W.M. CHACE CO. 
Thermostatic Bimal 
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Personals 


Ray Bishop has been promote 
from superintendent to manager of 
the Kock Island (HL) Works of J. 
Case Co., farm machinery manufac 


\\ IS 


turers, Racine 


Walter R. Hibbard, has 
been appointed manager of the 
newly established alloy studies 
tion in the General Electric Research 
Laboratory’s metallurgical research 
department. The alloy studies sec 
tion will carry on many of the actir 
ities formerly conducted by the 
materials and processes section This 
latter section is mow starting on a 
new program, under its manager 
James D. Nisbet &. which will be 
concerned with a broader effort in 
the application of research into ma 
terials and processes, Dh Hibbard 
served in the Navy during World 
War Tl, attaining the rank of lieu 
lonant commander, and after the 
War was assistant professor of metal 
lurgy at Yale University. He joined 
G. Research Laboratory in 195] 
as a research associate in metallurgs 
and in 1952 was made assistant 
nanager of the materials and proc 


esses section 


Guy VV. Bennett S has become 
associated with TL ¢ Jarrett Co 
Denver, and will devote his efforts 
to sales and engineering of the C. | 
Haves. Ine line of heat) treating 
furnaces and related equipment 
His previous emplovment was with 
Douglas Aircraft Tulsa, Okla 


as materials and processes engineet 


Harley C. Lee 6 has been elected 
a director of Basic Retractories Ine 
Cleveland He joined the Ans 
in 1926 and has been a vice presi 
dent since 1945. During World War 
I he was in charge of the technical 
department of Basie Magnesium 
a subsidiary of Basie Refrac 
tories at) Henderson, Nev bor 
ten years prior to this position hie 
was director of research for Basic 


Refractories 


William F. Ross CS has jour d the 
stall of J. Eo Von Mianer Co... Co 
lumbus, Ohio. sales representatives 
in Ohio, Eastern Indiana and Ken 
tucks for Metalwash Machine ¢ orp 
Elizabeth, N. J Mr. Ross was fon 
mers sales engineer designes and 


erection engineer with Electric Fur 


nace Co 
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For ECONOMICAL Tubing 


that will LAST... 


sg REDUCE your tubing costs, stop to analyze the requirements 
of your operation. Are you, for instance, using seamless tubing 
for some applications where H & H METALFLO could do the 


job just as well for much less money? A brazed brass tubing, 


METALPFLO is ideal for hundreds of applications like the ones 


shown here. Originated and manufactured exclusively by H & H, 


METALFLO is one of the principal reasons why manufacturers 


in every field say: “Whenever we need brass and copper tubing 
that will last we always talk to H & H first.” 


HeaH TUBE AND MANUFACTURING COMPANY 
256 North Forman Avenue, Detroit 17 


ante arte matere rf the 


METALFLO LOCKSEAM 


COIL STRIP AN 


METALFLO 


% C.D. 
% OD. 
% 
v Oo. 
0.0. 
OD. 


thew 
they 
they 
they 


METALFLO 
(BRAZED) 
70/30 Metalfic Tubing is Drawn in the Following Sizes: 


x 


Ms OD. x 


O15 
012 
O15 
020 
025 
032 


ond 
and 
and 
ond 
ond 
ond 


Including 
Including 
Including 
Including 
Including 
Including 


£25 


035 


035 


035 
035 


035 


Price Sheets Available Upon Request 


=> O 


SEAMLESS TUBING 


TUBULAR PARTS 


Woll 
Woll 
Woll 
Woll 
Woll 
Woll 


D 


Thickness 
Thickness 
Thickness 
Thickness 
Thickness 
Thickness 


WATER HEATER oso 
- 
| 


ENLARGED 10 TIMES 


TAKE A Good L, ook! 


That's chilled iron shot you're looking at! The pellet at the left 


is actual size, the one on the right has been enlarged 10 times. 


This chilled iron shot was passed through a crusher and, as 
you can see, it deforms before tearing apart. Ordinary chilled 
iron shot shatters under the same circumstances. 

Significance: It lasts longer. Reason: The hard iron carbides 
(that do the cutting) are imbedded in a ductile matrix. Not 
only will it clean as fast, but the BHN is be/ow that of the wear- 
ing parts of your cleaning equipment—helps like everything 
on maintenance costs. 


Controlled “T” shot and grit may sell for as much as $10 to 
$20 more per ton, yet we're willing to make you this astound- 
ing offer: We'll guarantee that your cleaning costs per ton of 


castings cleaned—or just your abrasive costs, if you prefer— 


will be at least 15% lower than they are now, regardless of 


the price you may be paying for chilled iron abrasives. Write, 


wire or phone the Hickman, Williams office nearest you for a 


test. You're bound to come out at least 15% to the good. 


NATIONAL CONTROLLED “T' SHOT AND GRIT IS PRODUCED EXCLUSIVELY BY 
THE NATIONAL METAL ABRASIVE CO., CLEVELAND, OHIO 
WESTERN METAL ABRASIVES CO., CHICAGO HEIGHTS, ILL. 


AND SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & COMPANY 


(INCORPORATED) 
CHICAGO + DETROIT + CINCINNATI + ST. LOUIS « NEW YORK + CLEVELAND 
PHILADELPHIA + PITTSBURGH + INDIANAPOLIS 
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Personals 


John B. Fetherlin process 
metallurgist at the Duquesne (Pa.) 
Works, U. S. Steel Corp., has been 
transferred to the U. S. Steel Re 
search Laboratorv, Kearny, J.. 
for a vear's training, at the end 
of which he will return to the 
metallurgical department the 
Duquesne Works. 


Louis P. Bokanyi @, formerly 
with Wm. R. Thropp & Sons Corp.., 
Trenton, N. J., is now sales manager 
for Falls Engineering and Machine 
Co., Cuyahoga Falls, Ohio. 


John D. Altstetter recently 
graduated from Ohio State Univer 
sity, is emploved as a research met- 
allurgical engineer at the manufac 
turing research department, Ford 
Motor Co., Dearborn, Mich. 


Herbert W. Mishler @ has been 
discharged from active duty with 
the Ordnance Dept., Army 
and has accepted employment at 
Battelle Memorial Institute, Colum 
bus, Ohio, as a welding engineer 


H. C. Yaeger @. who joined 
Jacobs Aircraft Engine Co., Potts 
town, Pa., a subsidiary of Barium 
Steel Corp., in 1951 as chief metal 
lurgist, has recently been appointed 
production manager. He brings to 
his new position wide experience 
gained during 15 vears in the avia 
tion industry. 


Roger A. Long @, formerly chiet, 
metallurgical branch, tabrication 
division, Lewis Flight) Propulsion 
Laboratory, National Advisory Com 
mittee for Aeronautics, Cleveland, 
is now associated with the aircraft 
components division of the Ferro 
therm Co., Cleveland, as manager 
and chief engineer. 


M. R. Bates 8 has been appointed 
sales engineer at Alloy Precision 
Castings Co., Cleveland. Formerly 
with Reliance Steel Co. and Mon 
arch Aluminum Co., for the past 
vear he has been enrolled in Alloy 
Precision’s company training pro 
gram and has served in both the de 
sign and estimating divisions of the 
engineering department. 


D. G. Taylor @ is now emploved 
as a tool and production analyzer 
at International Business Machines 


Corp., Poughkeepsie, 


of 

ds: A limentary COPY 

the use of Shot 

> for the asking. 

if 


down, 


around the 


corners, 


in continuous-cycle 


processing and finishing 


the productive flames of GAS 


do it for LEWYT 


Around the floors, and through the floors, the heat- 
processing and finishing operations at the Lewyt Cor- 
poration plant in Brooklyn are continuous and largely 


automatic. 


Obviously, this kind of productioneering requires 
maximum use of that most flexible and versatile fuel 
—GAS. 


Lewyt engineers use GAS as a precision tool. As a re- 
sult, they maintain efficient material-labor productivity 
ratios and uniform high quality of the end products 


with favorable manufacturing costs. 


But this progressive builder of I ewyt Vacuum Clean- 
crs, who also builds other mechanical and electron 
equipment for the U. S. Government, is simply using 
GAS for what it is—a precision tool from pipelines, 
indispensable to continuous advancement in our tech 


al cconomy. 


(Juite probably you can use the productive flames of 
GAS for more efficient productioneering. It will pay 


you to mvestivate it. 


THE AMERICAN GAS ASSOCIATION 
420 LEXINGTON AVE. + NEW YORK 17, N. Y. 
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DON’T GUESS AT DEW POINTS 


MEASURE THEM ACCURATELY 
with the 


ALNOR DEWPOINTER 


a 


Here's the modern way to quickly and accurately read the dew point in 
controlled atmospheres —the Alnor Dewpointer. Its simple, direct operation 
assures laboratory accuracy by non-technical personnel . . . in the field, 
plant, or wherever precision checking is necessary for quality results. 


The Dewpointer is the only instrument of its kind that is self contained 
... it is readily portable and requires no external coolant or auxiliary 
apparatus. Operates on either A.C. or enclosed battery power. Over 600 
large industrial concerns rely on Dewpointer precision and many find the 
instrument pays for itself in savings on CO? alone. 


Guesswork Eliminated 


The Dewpointer eliminates all guesswork —as when 

trying to read indications on a polished surface in 

other less accurate instruments. You actually see 

the dew or fog suspended in the enclosed 

chamber — under conditions that can be con- 

trolled and reproduced accurately. You'll want 

to know more about this unique instrument 

that brings portable laboratory precision to 

your dew point determinations, so send today 

for your copy of the Dewpointer Bulletin. Illinois 

Testing Laboratories, Inc., Rm. 523, 420 N. La Salle 
Street, Chicago 10, Ill. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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Personals 


H. Neville Mason @ has retired 
from active service with Dominion 
Bridge Cr Ltd... Lachine Quebec 
Canada. after more than vears 
with the COMP He joined Do 
minion Bridge in 1909 and during 
the next five vears served in the head 
draftsman to checker In 1920 

as transferred to the Toronto office 
as contracting engineer in charge of 
design estimating and sales. In 1937 
he returned to the office as 
warehouse caste division 
a position hie occupied except fon 
wartime duties) until his recent. re 
tirement. From Mason 
was warehouse stecl controller at 
Ottawa and in was again re 
leased for service with the Was 
Assets Corp where he was respon 
sible for th formation ot stec| 
section, He is active in professional 


engineering socreties ana secretanr 


of the Montreal ¢ haapote ! 
L. Grubb tormer general 


superintendent ol International 
Nickel Co.'s Bayonne, No works 
has been appointed general superin 
tendent of the Huntington, Wl Va 
works At the same time. P. 
Flynn who had been assistant 
superintendent of the Bayonne 
works, was named general super 


intendent succeeding Grubb 


The following were elected) offi 
cers of the Metal Powder Associa 
tion at the Ninth Annual Meeting 
held in’ April in Cleveland: Ernest 
H. Klein manager, metal divi 
sion, New fJerses Zine Sales Co 
New York. elected chairman of the 
hoard: Robert L. Ziegfeld @&. 
elected acting secretary -treasurer 
George Roberts chiceh metal 
lurgist, Vanadium-Allovs Steel 
Latrobe Pa and Klein 


as directors 


John W. Putman Wats ippomite 
chiet metallurgist of the Engineered 
Precision Casting Co., Matawan, 


Charles Ruprecht & has been 
appointed vice-president of Electro 
Allovs Division American Brake 
Shoe Co... Elyria, Ohio 


R. W. Silverthorn & was 
stuipervisor oF proces 
fon irch ot 
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BLUEWELD 


Moisture Content 
STABILIZER 


worth its 
weight 


Low Hydrogen 
nd 


Stainless Steel Electrode 
Arc Welding Applications 


Specifically designed and engineered 
to maintain correct moisture content. 


EXCLUSIVELY 
ARIDAIR 


o @ Chemically dried air 

@ Electrically heated V4 

@ Thermostatically controlled 


Recessed shelving MANUFACTURER 


Multiple unit stacking MILWAUKEE 3, WISCONSIN 


Rigid construction 
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STEWART 


THE BEST INDUSTRIAL FURNACES MADE 


CONTINUOUS PRODUCTION OF FORGINGS 


At INTERSTATE DROP FORGE, Milwaukee, Wis. 


Flexibility is very important at Interstate Drop Forge. 
Relatively short runs on different types of forgings are 
processed. Custom drop forgings for some 300 cus- 
tomers in 50 industries are made from carbon, alloy, 
stainless and tool steels with heat treatment specified 
to meet the required physicals for each application. 
With the variety of work handled by Interstate, prac- 
tically every kind of heat treatment problem in the 
steel forging field must be met. 

This Sunbeam Stewart heat treat line is U-shaped to 
facilitate its installation within the available floor space. 
The quench tank projects beneath the discharge end of 
the hardening furnace at 90° to the furnace. A dual 
quench tank conveyor removes work from either the oil 
or water quenching media and transfers the work to 
the draw furnace. 


The hardening furnace has a usable heating space of 
30 inches wide by 10 feet long. A continuous smooth 
cast-link conveyor belt minimizes distortion. An alloy 
discharge chute entirely enclosed within the furnace 
protects work during quenching cycle. To increase flex- 
ibility, this heat treat line has a double quench tank for 
both oil and water mounted on a special car. 

Usable heating space of the recirculating draw fur- 
nace is 36 inches wide by 16 feet long. The conveyor 
belt returns inside the furnace heating chamber to 
increase the efficiency of the unit by maintaining belt 
temperatures near operating temperature. Two separate 
combustion chambers are employed with combustion 
being completed within each chamber. 


» 
IF YOU ARE CONSIDERING DEFENSE WORK CALL SUNBEAM. Designs are available for heat treating the following materiel: 
SHELLS: 57MM; 75MM; 9OMM; 105MM; 120MM; 155MM; ARMOR PIERCING SHOT (Harden, Quench and Draw). 
3”, 5", 6", 8" Navy Shells (Harden, Quench and Draw). CARTRIDGE CASES (Annecl, Stress Relieve). 
FORGINGS: Rotary Hearth and Pusher-type Forging Furnaces. MACHINE GUN CLIPS (Harden, Quench and Draw). 
JET AIRCRAFT and TANK PARTS 


unbeam CORPORATION (industrial Furnace Division) 


Main Office: Dept. 108, 4433 W. Ogden Ave., Chicago 23—New York Office: 322 W. 48th St., New York 19—Detroit Office: 3049 E. Grand Bivd., Detroit 2 
Canada Factory: 321 Weston Rd., So., Toronto 9 

A letter, wire or ‘phone call will promptly bring you information and details on SUNBEAM industria! furnaces, either units for which plans are now ready or 

units especially designed to meet your needs. Or, if you prefer, a SUNBEAM engineer will be glad to call and discuss your heat treating problems with you 
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Basically there are two reasons good quality and 
good service. Because Jessop ts a fine name in spe 
cial steels dating back to 1724, you might expect 
it to be covered with moss, but it isn’t. Jessop ts a 
youthful, eager team with a keen desire to produce 
for you better steely at a better delivery schedule 
than you have ever known betore. Take saw steels 
tor example. Jessop is in the process of greatly ex 
panding and improving its facilities in this field. It 
is doing so in the name of better service, but it will 
need more customers to keep its equipment busy 
This urgency will become your profit if you order 
your saw steels from Jessop now. One more thing 
If you are now a customer of Jessop you will agree 
with the statements made herein. If you are not, 
ind have some doubts, just ask a Jessop customer 


Hel vouch tor the things we say 


HIGH SPEED STEELS « HIGH SPEED BITS « PRECISION 
GROUND FLAT STOCK « HIGH SPEED AND ALLOY SAW 
STEELS HOT WORK DIE STEELS COLD WORK 
DIE STEELS « CARBON AND ALLOY STEELS » 
STAINLESS AND HEAT RESISTING STEELS © VALVE 
STEELS STAINLESS-CLAD STEELS CAST-T0-SHAPE 
STEELS COMPOSITE TOOL STEELS ARMOR PLATE 


WASHINGTON, PENNSYLVANIA 


Read why you your 
- STEEL COMPANY i 


While that’s true of little boys and castings, the 
condition is not equally obvious. In the case of 
castings, spots or flaws are usually unseen. . . 
invisible to normal inspection . . . but present 


nonetheless and ready to cause trouble. 
That's why the highest standards of control and 
exacting inspection accompany a Sivyer casting through 


every step of its manufacture. This constant vigilance 


is your best assurance of flawless, precision steel castings. 


’ 
The sign of a “healthy” casting. The Sivyer © 
is your guarantee of a safe, dependable casting 
always look for it. 


PECIALISTS IN HIGH - ALLOY AND 
SPECIFICATION STEEL CASTINGS 


SIVYER STEEL CASTING COMPANY MILWAUKEE. S CHICAGO MAIN OFFICE: 1675 $0. 43rd ST MILWAUKEE, WIS 
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Adding boron to increase hardenability? 


One million tons per year— 


That is the rate at which boron steels are 
now being produced with multiple-element 
Vancoram GRAINAL ALLOYS. 


Reasons: GRAINAL’S unmatched effectiveness 
and dependability. 


GRAINAL ALLOYS give maximum benefits with 
significantly less boron than any other boron- 
containing alloy. Steels made with GRAINAL 
may contain far smaller amounts of the crit- 
ical alloying elements— because GRAINAL 
ALLoys replace these elements with respect 
to hardenability. 


GRAINAL gives remarkably consistent results 
and can be incorporated with no major changes 
into any conventional steelmaking practice. 
For complete information on Vancoram 


GRAINAL ALLOYS, write or call your nearest 
Vanadium Corporation office today. 


GRAINAL 
ALLOYS 


VANADIUM CORPORATION OF AMERICA 


420 Lexington Avenue, New York 17, N. Y. 
CHICAGO « DETROIT . CLEVELAND . PITTSBURGH 


Producers of alloys, O5 coe metals and chemicals 
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Any furnace that needs 
accurate control 


can afford the 


Pulse Pyr-O-VANE 


TEMPERATURE CONTROLLER 


@ provides time-proportioning control 
@ ideal for electric heating 


@ applicable to many fuel-fired furnaces 


@ simple, plug-in design 


@ economically priced 


UNIT CONSTRUCTION SIMPLIFIES MAINTENANCE 


All the working parts of the Pyrk-O-VANF Controller can be replaced in a matter of a few seconds 
Both the galvanometer assembly and the control chassis are plug-in units which slide easily into 
place. All electrical connections are made automatically when the unit is inserted ... no chance 
for wrong connections. Maximum continuity of operation is insured by keeping spare units on 
hand. In case of trouble, replacement is made so quickly that control is practically uninterrupted. 


Plug-in control unit fits into lower section of case 


Galvanometer unit plugs into upper part of case. Interchangeable with two-position control unit. 
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these features, too: 


COMPACT CASE... sfandard size only 
97. by 9 by 844 inches: (same 
as “ON-OFF” PyRr-O-VANI 

ADJUSTABLE PROPORTIONAL BAND 

set on calibrated dial, 
adjustable from 1 to 3°, of 
scale span. 

ADJUSTABLE CYCLE TIME . SIX 
values, from 3 to 72 seconds, 
easily changed. 

HIGH STABILITY unaffected by 
ambient temperature, humid 


ity, or line voltage 


HIGH RESISTANCE CIRCUIT allows 
use of long leadwires. 


Tur compact, indicating Pulse Pyr-O-Vanr Con 
troller now brings the full accuracy of proportional 


control within the reach of many processes. At 
remarkably low cost, it affords sensitive, flexible 
control beyond the capabilities of two- or three- 
position instruments. 


This performance means higher production effi- 
ciency, decreased reject rates, faster heating-up 
time .. . all adding up to real savings that soon 
repay the original investment. 


Proportional Control Prevents Temperature Cycling 


The Pulse Pyr-O-Vanr Controller supplies heat 


input in pulses ... and regulates the percentage of 


1200 1600 2400 
— 


“on” time. It thus provides continuous, accurate 
variation of the average heat input to balance the 
requirements of the process 


This improved control brings the process up to 
temperature faster, without overshoot. And it 
holds temperature right where you want it 
never allows it to wander. 


The Pulse Pyr-O-Vanr Controller will set new 
standards of performance for countless processes 

. probably many of those in your own plant. Ask 
your local Honeywell engineer to give you full de 


tails. Call him today — he is as near as your phone 


MINNEAPOLIS-HONEYWELL REGULATOR CGo., In 
dustrial Division, 450% Wayne Ave.. Phila. 44, Pa 


@ REFERENCE DATA: Write for Bulletin No. 1052, “Pulse Prr-O-VANeE Controller’ 


Honeywell 


BROWN INSTRUMENTS 


we Controls 
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LEBANON Castings 


are At work 


N the lonely oil fields of the Saudi Arabian desert nine tur- 
C bines break the stillness with their steady whine of work. 
[hese are Perry Steam Turbine Company's Type C.S. Turbines, and 
all the castings in these turbines are made by Lebanon Steel Foundry. 
Driven by waste gas from the oil fields, they power heavy-duty 
pumps that deliver 100,000 barrels of oil a day. 

Operating at 280 F., 450 pounds pressure, the turbines, which 
are among the largest natural gas turbines in the world, develop a 
mighty 1940 H.P. at 4400 R.P.M. Terry Steam and their customer, 
the Arabian-American Oil Company, know that satisfactory service 
is doubly important when replacement parts are thousands of miles 
away and repairs are costly. You can be sure that these factors 
figured prominently in the selection of Circle (D) Steel Castings, 
products of true craftsmanship, 

You should see — STEFL WITH A THOUSAND QUALITIES — A 37 
minute 16 mm full color sound film on the making of steel castings. 
bor information write: Dept. H, Lebanon Steel Foundry. 


ings 


LEBANON 


CARBON, SPECIAL ALLOY 
AND STAINLESS STEEL 
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Personals 


Evan J. Evans @ is now a metal 
lurgical engineer with Amgears, Inc 
a subsidiary of the Hupp Corp. in 
Chicago 


Ernst W. Farley, Jr.. who has 
been vice president and general 
manager of Richmond Engineering 
Co., Inc., Richmond, Va.. for the 
pest 15 vears, has been elected to 


the presidenc v of the COMPany 


Gerald V. Kingsley @ las been 
named research supervisor In the 
research division of Bohn Aluminum 
and Brass orp Detroit and 
Edward O. Falberg @ has been se 
lected as production metallurgy su 
pervisor, Both will serve as assistants 
to W. E. McCullough chief met 
allurgist. Dr. Kingsley has been as 
sociated with Bolin Aluminium fon 
the past 12 vears and Mr. Falberg 
has been connected with the firm 


for four vears 


Dan D. Profant &. formerly with 
Kencroft) Malleable Co.. Buftalo 
is now research enginees with 
the Carborundum Co. in’ Niagara 


Falls N \ 


Louis J. Privoznik & has resigned 
as assistant research engineer with 
Standard Oil Co. of Indiana to ac 
cept a position as project welding 
engineer with A. O. Smith Corp 
Milwaukee, Wis 


R. J. Prout @ has been transterre al 
from the Geneva Works of Columbia 
Geneva Steel Division, | S. Steel 
Corp to the Torrance, Calit., Works 
as general supervisor of mie tallurgs 
at Torrance He was chiet Inspector 


at Geneva 


Ralph V. Ross @ has resigned 
from the faculty of the State Uni 
versity of New York in’ Buffalo and 
is HOW president of Ross Motors. a 
Chrvsler-Plymouth sales ageney in 


Sodus, N.Y 


Edward P. Patterson & is at pres 
ent chief test engineer and chief 
metallurgist. Aircraft Division, White 
Motor Co... Cleveland, in charge ot 


the aircraft: laboratories. 


Harold C. Templeton formerly 
with Babcock & Wilcox Bar 
berton, Ohio. is at present assistant 
chief metallurgist) with Lebanon 
Steel Foundry. 


a 

<4. By 


Low-voltage OX-140 X-Ray Unit High-voltage Industrial Betatron 


GE builds x-ray units in 25 models 


to match your quality control needs 


For fast, accurate, non-destructive testing 
and inspection — industry looks to GE X-Ray 


No matter what your quality control requirements — from 
thin sections ot light metals to h avy section thicknesses ot 
stecl — there's a General Electric x-ray unit that's myght tor 
your job Choos« from units rated at 140,000, 250,000, 400.000 
volts .1, 2 and 15 million volts. 


These compact com} letely sho« kproot units can he yours 
in a wide choiwe of models tor floor, wall or cciling-mounting 
Some are mobil son portable : I ady to be moved on a 
moment's notice to widely SC} 
duction-line housings are semi-automatic for continuous INSPC 


irated locations. Others in pro 


tion of | roduction lots or of raw materials 

Chances arc, there's a plac in your Manufacturing process 
wher cray can lower prodt tion costs and iy rove quality 
Let one ol highly traine d talists rats your 
tion needs. For con | lete intormation, write X-Ray De} irtment, 


General Electric ¢ ompany Milwaukee 1, Wisconsin, Rm. 


You can put your confidence in — 


GENERAL ELECTRIC 


1953, PAGI 


i battleshi h 
From aluminum castings ... to battles Ip ancnors... 
| Ji 
— 
No chance for hidden defects here! Mi estern 
teel pany wu iion-volt GE Resotron fo 
fast, ; te amspection of a complicated casting 
[UNE 1°33 


CHEMICALS 


PROCESSES 


MAKE 
YOUR PRODUCT 


DURABLE 


PAINT BONDING 


“GRANODINE’® forms a zinc-iron 
phosphate-coating bond on sheet metal 
products— automobile bodies and fenders, 
refrigerator cabinets, etc.—for a durable, 
lustrous paint finish. 

“LITHOFORM"® makes paint stick to 
galvanized iron and other zinc and cad- 
‘mium surfaces. 

“ALODINE”,” the new ACP protective 
coating chemical for aluminum, anchors 
the paint finish and protects the metal. 


RUST PROOFING 


“PERMADINE",” a zinc phosphate coat- 
ing chemical, forms on steel an oil-adsorp- 
tive coating which bonds rust-inhibiting 
oils such as “Granoleum.” 
a manga- 
nese-iron phosphate coating chemical, 
forms on steel a dense crystalline coating 
which, when oiled or painted, inhibits 
corrosion. 


PROTECTION FOR 
FRICTION SURFACES 


The oiled “THERMOIL-GRANODINE” 
coating On pistons, piston rings, cranks, 
camshafts and other rubbing parts, allows 
safe break-in operation, eliminates metal- 
to-metal contact, maintains lubrication and 
reduces the danger of scuffing, scoring, 
galling, welding and tearing. 


IMPROVED DRAWING 


— 

— 


AND COLD FORMING 


“GRANODRAW"”® forms on_ pickled 
surfaces a tightly-bound adherent, zinc- 
iron phosphate coating which facilitates 
the cold mechanical deformation of steel, 
improves drawing, and lengthens die life. 


Send for descriptive folders and Government 
specihcations chart on the above chemicals. 
Write or call for more information on these 
products, and advice on your own metal-work- 
ing problem. 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 
Niles, Calif. 


Detroit, Mich. Windsor, Ont. 
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Personals 


James G. Hess S has been re 
leased trom active duty with the Ain 
Foree and has accepted a position 
as an engineer in the new process 
section of Titanium Metals Corp. of 
America, Henderson, Nev 


Birger L. Johnson, Jr., @ has lett 
Mack Truck Co., Plainfield, N. J 
where he was head of the metallurgs 
section, research division, for the 
past eight vears, to accept a position 
plirc ing him in charge of the metal 
lurgical laboratory at Latrobe Steel 
Co., Latrobe, Pa. 


Gerald D. Linke S has assumed 
the position of vice-president and 
general manager of West Coast 
Fontana, Calif. The 
firm is affiliated with Kwikset Locks 
Inc., Anaheim, Calif 


Loading ¢ orp 


John Alico r=) has established a 
consulting engineering practice with 
offices in. New York City 


ing in problems related to light met 


( ializ 


als fabrication as well as product 
and equipment design and other 


phiises of the light metals industry 


Sigmund L. Fredericks & has 
been transterred trom the Cast At 
mor Division to the East St. Louis 
plant of American Steel Foundries 


His position is that of chief chemist 


James S. Trees &. alter complet 
ing an extended student engineering 
training program with the COMpAany 
has been assigned to the quality con 
Babcock & 
Wilcox Tubular Products Division 
Beaver Falls, Pa. 


trol department ot 


Hugh B. Hix has resigie al his 
position with duo Pont ad 
Nemours & Co. to accept a position 
with Ryan Aeronautical Co. San 
Diego, Calit 


titanium fabrication 


whe re he will work cl 


Oscar M. Wilt @ has been pro 
moted from turn foreman to assistant 
superintendent, tin and terme Coating 
lepartment, Yorkville Works, Wheel 
ing Steel Corp., Yorkville, Ohio 


John M. Parks formerly of the 
Armour Research Foundation, Ili 
nois Institute of Technology, is now 
associated with the Air Reduction 
Co Ine.. Laboratories 
Murray Hill, N. as manager of 


the metallurgical division 


Re h 
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DIAGNOSIS 
PRESCRIPTION 


from 


EFFICIENCY 
SUITABILITY 
cost 


gain 


QUALITY 
OUTPUT 
ECONOMY 


when you use Republic 3-Dimension Metallurgical Service 


Fuzzy production problems shape up nice and square when the Republic 
Field Metallurgist and the Republic Mill Metallurgist and the Republic 
Laboratory Metallurgist all put to work their combined knowledge of alloy 
steels and heat-treatment and machining. Scores of Republic customers are 
making better products at greater rates and lower cost because they called ina 
Republic Field Metallurgist. It may Ke an idea you could use to your benefit! 


REPUBLIC STEEL 
CORPORATION 


Alloy Steel Divisions Massillon, Ohio 
GENERAL OFFICES + CLEVELAND 1, OHIO 


Export Department 
Chrysler Building, New York 17, N.Y. 


EXAMINATION <j 
| 
| 
| 
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Salem-Brosius possesses a unique back ground of experience 
in the design and fabrication of shell forging plants which 
dates back well before World War II, and makes this 
organization the ideal source for such facilities. We are 
equipped to assume the entire contract, or any segment 
thereof. Salem-Brostus lays claim to being highly skilled 
in the design and construction of plants incorporating 
heating furnaces, descalers, preform presses, shell-form- 
ing mulls, brooder furnaces, quench tanks, materials 
handling equipment, and all the hydraulic, pneumatic, 
electrical, and fuel systems and controls necessary to 
efharent and economical operation. If you are considering 
entry ito the rapidly expanding business of producing 
ammunition to imsure our country’s safety, or contem- 
plating expansion of your current operation, it will pay 


you to contact us. We'll build the complete plant and 


hand you the key or help you with any part of the 
problem, Write, wire or phone. 


Sales and Executive Offices; 248 Fourth Avenue, Pittsburgh 22, Pa. 
Brosius Division, Pictsburgh 15, Pa. 
Salem Engineering Division, Salem, Ohio 


Rational Phase 
Nomenclature” 


Hk PRESENT contradictions in 

phrase nomenchiture lie in the 
fact that at the time names were 
assigned to the phases occurring in 
binary systems, the corresponding 
ternary and complex systems 
were not well known Otherwise 
one could start, for instance, with a 
single n+ L dimensional phase dia 
gram composition variables 
temp rature and pressure for the n 
elements to be considered It would 
be easy to eliminate contradictions 
merely by assign ne a tame to ea h 
field in the n+ 1 dimensional phrase 
diagram, and which is separated 
from other phases by two phrase ol 
multiple-phase fields Phase dia 
vrams Of lower comple sity may be 
considered as sections through the 
dimensional phrase diagram 

Now if all sectional single phrase 
fields, derived trom a certain n+ | 
dimensional phase field. would be 
vivel the same name when thes 
occur in the separate sectional sys 
tems, obviously no contradictions 
could arise when the phase diagrams 
of lower complexity are combined 
into more complex diagrams. How 
ever, since actual knowledge pre 
gvresses) trom simpler toward more 
complex systems, systematic mo 
menclature could be practicable 
if it were based on some other 
scheme assuring that each phase be 
assigned only one mame 

It also appears that the most likels 
basis which self-consistent 
and systematic nomenclature might 
be built is the crvstal structure. — It 
is known that phases with different 
ervstal structure cannot be connected 
by a continuous solid solution \l 
though it is by no means certain that 
all phases with the same crvstal 
structure which occur sectional 
phase diagrams will combine into a 
single-phase field in the n+ 1 dimen 
sional diagram mentioned above 
self-consistenc promises to be at 
tainable by naming phrase s according 
to their ervstal structures. 

The basic requirements for a 
rational phrase nomenclature may be 
summarized as follows 

Continued on p. 138 

*By Subcommittee 3, A.S.T.M 
Committee on Metallography See 
letter on p. 112 
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ere’s a picture of some SPECIAL ALLOY STEEL 


A 


—and there’s much more to it 
than appears on the surface 


Only a stainless steel periscope tube, and some 
special navigational apparatus, shows above water. 
But below, a wonderfully compact mass of fighting 
machinery—literally packed with special steels 
and electrical alloys. With them, the ship ts almost 
human. Wsthout them, it has no cyes, ears, power C| D 


r fulness. @ When you have to combat 
or uscfulness cn you have to compba | provucte 
"GH sTeet 


corrosion, heat, wear or great stress--or require 
unique electrical properties -check with us. 


Allegheny Ludlum Steel Corporation, Oliver Bldg., PIONEERING on the Horizons of Steel 


Pittsburgh 22, Pa. 


Allegheny Ludlum 


less carried by all Ryerson plants 
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J-M BLAZECRETE 
builds longer lasting 


refractory linings... 


That’s why it pays you to use this hydraulic 
setting refractory for temperatures to 3000F 


Blazecrete* linings last longer because 
they resist spalling, withstand slagging 
action, and are not harmed by rapid 
temperature changes. 


Thus you cut down on refractory 
maintenance costs—and you save on 
labor costs, too, because Blazecrete goes 
on fast. For troweling, just mix Blaze- 
crete with water as you'd mix ordinary 
concrete... then slap-trowel it in place. 
When gunned, it adheres readily with a 
minimum of rebound loss. Kither way, 
Blazecrete may be applied easily with- 
out laborious ramming or tamping. 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed. 


3X BLAZECRETE—Por temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
*Reg. U.S. Pat. Of 


Whether you gun it... 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE— For temperatures 
through 2000F. An insulating refractory 
...+ light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 


Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*...the hydraulic-setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 
Manville, Box60,New 
York 16, N.Y. In / 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


{ 


or slap-trowel it... - 


Johns-Manville BLAZECRETE 
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BUILDS BETTER REFRACTORY LININGS 


Phase Nomenclature 


(Continued from p. 136 


1. A single svstem of nomencla 
ture for all metallic phases. 


2. Each phase should have only 
one name, uniquely identitving it 

3. The system should assure tree 
dom from contradiction when phase 
diagrams of lower complexity are 
combined mto more complex ones 

$4. The symbols used for phase 
designation should be simple. 

This last requirement prevents the 
use of phase designations for convey 
ing additional information that is not 
necessary for its unique identification 
otherwise, the designation would 
have to be undesirably elaborate 

To meet these requirements the 
following tentative outline of a 
phase nomenclature for metallic sys 
tems is suggested 

The svmbol for designating a 
phase should consist of two parts 
The first part gives the chemical 
symbols of the elements occurring 
in the phase, listed in order of 
decreasing atomic percentage and 
placed mn parentheses The second 
part of the phase designation de 
scribes the ervstal structure of the 
phase. An example would be (Cu 
Zn) C2. Although this arrangement 
is generally applicable, it is particu 
larly appropriate for typical metallic 
phases, such as electron compounds 
and phases with wide ranges of 
composition. 

When it is desirable to emphasize 
that the phase consists of an oun 
interrupted series of solid solutions 
between the components, the chem 
ical svmbols of the elements may be 
separated by hyphens, for example 

When it is desired to suggest that 
the phase may be essentially ionic or 
covalent in nature, or that the use 
of a chemical formula is justified by 
the crvstal structure, the mere listing 
of the components may be replaced 
in the parentheses by the suitable 
chemical formula, such as (Fe,C) or 
(FeSi). -However, in many instances 
where chemical formulas have been 
used in the part, the Same phase Was 
afterwards found to occur in analo 
gous systems at varving atomic ratios 

for example, the “sigma phase” at 
compositions approximately corre 
sponding to CrMn,, CrFe, and 
Cr,Co,. Other examples are pro 
Continued on p. 140 
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MAKERS 


4 Years’ Service from 


D-H CAST CARBURIZING RETORTS 
at The TIMKEN Company 


The up-to-the-minute heat-treating department of The 
Timken Roller Bearing Company, at Canton, Ohio, 
states: “The retorts purchased from Driver-Harris, which 
we use in our #4 American Gas Furnace Company's ro 
tary gas carburizers, have an average service lite of 17,000 
hours.” 

On a basis of 2 shifts of 8 hours each per day, five 
days a week, this means that the average retort will stay 
on the job 4 years. 

And the job is no easy one. A normal load of rollers 
and small races for bearings weighs from 1,200 to 1,500 
pounds. The initial load of the day is raised to tempera 
ture, 1750°F., in 11% to 2 hours. After being maintained 
at this temperature for 8 to 12 hours (depending on 
depth of case required), the load is dumped and the 
retort cold loaded again 

In addition to being subjected to. muluple, rapid re- 


heatings, the retorts are exposed ‘to carburizing gas 


atmosphere inside and oxidizing conditions outside. 


Putting two and two together, i years’ service under 
these conditions spells excellent performance. Yet this 
does not represent the full picture. Approximately. 20° 
of the initial cost of D-H retorts can be recovered from 
scrap—an important economy feature 


Yes, for heat-treating equipment that is unexcelled for 
efficiency, economical service, and long life, Driver-Harris 
alloys are unsurpassed. Retorts made of world famous 
Nichrome* have averaged up to 24,000 hours in rotary 
gas carburizers operating at 1650°F., and 46,000 hours in 
vertical carburizing furnaces. Existing alloy conservation 
at present limits use to Chromax in such applications, and 
Chromax, shown above—can “stand the gaff.” 


tow is 


Consult with us. We'll gladly make recommendations 
io help you achieve top-notch results with lowest beat- 


hour costs. 


Driver-Harvris Company 


HARRISON, 


BRANCHES: 


OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS 


NEW JERSEY 


Chicago, Detroit, Cleveland, los Angeles, San Francisco 


FOR THE ELECTRICAL, ELECTRONIC AND HEAT-TREATIN 
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MET 


AL, 


Are you SURE 
you're using 
THE MOST 
EFFICIENT FINISH? 


lf your production involves 
finishing zinc, cadmium, 
aluminum or cuprous metals, 
you owe it to yourself... 
and your customers... 

to investigate 


for on any of these metals Iridite gives you a high per- 
formance finish at a low cost from a simple chemical dip. 


IF YOU WANT HIGH CORROSION RESISTANCE, 
you'll find an Iridite that will meet any military or civilian 


specifications for chromate finishing. 


IF PAINT ADHERENCE IS IMPORTANT, 
you'll find Iridite prevents underfilm corrosion and soap 


formation. 


OR, FOR BRIGHT, DECORATIVE FINISHES 


investigate zinc plate and Iridite (Bright) for a chrome-like 
decorative finish with more corrosion protection than con- 
ventional chrome plating ... or Iridite (Metcote) as a treat- 
ment for copper that eliminates the need for buffing in the 


copper-chrome system; produces a sparkling bright finish! 


Researcu Propucts 
INCORPORATED 
9008-06. MONUMENT STREET BALTIMORE 


Of 
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Phase Nomenclature 


Continued from p. 138 

vided by the electron compounds. 
In such cases, which probably in 
clude the majority of typically me 
tallic phases the chemical formula 
obviously cannot be justified on the 
basis of crvstal structure or funda 
mental significance. 

Whenever a phase designation is 
used in conjunction with a specific 
phase diagram on h the COMPO 
nents are already indicated, the first 
part of the symbol mav be omitted 
because here it would be not only 
unnecessary, but also too cumber 
some and space CONSUME, For 
example, in referring to the face 
centered cubic solid) solution phase 
in the Cu-Zn svstem, it is sufficient 
to use the erystal structure symbol 
since it completely spe ifies the 
phase referred to in the context. An 
exception should be made when a 
system has two separate phases ot 
the same structure which can be dis 
tinguished by listing the components 
in the proper order, tor example (Cu 
Ag)Cl and (Ag.Cu)C1 designate 
the two face-centered cubic terminal 
solid solutions in the Cu-Ag system 

The second part of the symbol 
designating a phase should chara 
terize the crystal structure with 
enough detail to distinguish between 
phases which are so different that 
they cannot form solid solutions with 
each other. ription of the crvs 
tal system alone would not be suffi 
cient, since it would not differentiate 
betwee tl body centered cubic and 
face-centered cubic phases for 
ample. On the other hand. it is un 
desirable to load down a designation 
with information on crystal structure 
of no importance as to its tendency 
to form solid solutions. Symbols for 
phase designations should obviously 
be as simple as possible For this 
reason the use of the space group 
symbols adopted by erystallographers 
would be cumbersome and quite 
SSATYS 

It would certainly be preterable 
to use a recognized and existing 
svstem of symbols for crystal struc 
ture rather than invent a new one 
However, existing system, ce 
vised without regard to solubility 
relations as OUTS should be Posse Sssc’s 
the required degree of discrimina 
tion Furthermore, it is not even 


Continued on p 142 
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ing. See; "Plating Supplies” in your classified toles howe 
or write direct. 


ALL-PURPOSE TOOL 


. for Research and Production Control 
RCA ELECTRON MICROSCOPE 


(Model EMT-3) 


Wide-range magnification and easy 
operation now make the RCA Table 
Model Electron Microscope the 
basic buy for every research or 
production control laboratory. 

Spanning a range that begins 
within the capabilities of the light 
microscope range and extends to 
photographic magnification of 
40,000 X—the RCA Electron Mi- 
croscope Model EMT-3 has taken 
its place among basic laboratory 
instruments. 

Before you invest in another 
piece of laboratory equipment, in- 
vestigate the RCA Electron Micro- 
scope (Model EMT-3) as a way to 
more precise results and greater 
Training Assistance. A plus value offered by RCA to speed. vor tatocmation write: 


purchasers of Electron Microscopes is the initial training of , Radio Corporation of America, 


their personnel in the fundamentals of Electron Microscopy. Scientific Instruments Dept 72R 
Operation and application of the instrument are fully ; = an 


demonstrated at RCA by skilled staff technicians. & : Camden, N. J. 
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@ Electron Microscopes 


@ Vacuum Units 
SCIENTIFIC INSTRUMENTS 


RADIO CORPORATION of AMERICA 


@ Vacuum Leak Detector 
ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. N. J. 
®@ Electron Diffraction 


® In Canada: RCA VICTOR Company Limited, Montreal Equipment 
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Mag 500 to 6,000 
(to 4 tographically) . 
el to progre’* directly 
Lenses 
sional sto~ 
instant specimen and plore 
Vacuum is not broken when plates ore changed 
50KV accelerating Voltage 
Drive comparable to thet oftered 
in large, high-priced equipment: 


MISCO 


Conveyor Rolls 


For Heat and Corrosion Resisting Service 
LIGHT - SOUND - STRONG - ACCURATE 


Misco 18-8 Lehr rolls, 19'-0" 
overall length. Roll body 
13” diameter 12'-1V" long. 
Finished weight 1700 pounds. 


MISCO STAINLESS STEEL ROLLS are made by welding 
pairs of end trunnions to centrifugally cast tubes. 


They are available from 3!." to 24" O. D. with smooth cast 
finish, or with bodies machined or ground to a high degree of 
accuracy. We can supply finished rolls up to 20'-0" long. 
Hundreds of Misco Centricast Rolls of various types are giving 
dependable service at temperatures up to 2050°F. 


When you need stainless steel rolls send your inquiries to 
Misco. We have excellent facilities to serve you. 


Michigan Steel Casting Co. 


One of the World's Pioneer Producers of Heat and Corrosion Resisting Alloys 


1999 GUOIN STREET | 1m | 


DETROIT 7, MICHIGAN MUS 
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Phase Nomenclature 


Continued from p. 140 
known as vet exactly how similar 
two structures have to be in ordet 
to be able to form solid) sobutions 

Other features desirable in a sym 
bol are easy pronunciation, easy typ 
ing and printing, and adaptability to 
punched card techniques Phrese 
considerations favor the use of the 
Latin Uphabet either capital or 
lower and numerals 
without subscripts or superscripts 

We propose therefore, that « ipital 
letters be used to designate the 
seven crvstal systems. as follows: ¢ 
for cubic, H for hexagonal Ro for 
rhombohedral, To for tetragonal. O 
for orthorhombi Mo for menochinic 
and N for trichinic 

Within each crystal system. the 
metallurgically most Hnportant types 
of ervstal structure are designated 
by mumbers, following the capital 
letter corresponding to the crvstal 
system It might be well to. start 
with the mumeral | for the most 
closely packed structure in the peu 
ticular crystal svstem. and to follow 
with successively higher numbers for 
less and le SS losely ked 
ments, as far as practicabl 
Cl, C2 and HE might designate face 
centered cubic, body-centered cubic 
and close ked hexagonal struc 
tures spectively. 

It would also seem well to sub 
divide the structures in each svstem 
into not more than nine main groups 
Further refinement to any degree 
could be carried out lates except for 
affixing an additional mumber kor 
example, sub groups C61, C62, C63 
are all derived from C6. and. dither 
from each other only in finer detail 
Such a svstem would make it easy 
to recognize the main features of the 
ervstal structure of a phrase while 
the existence of significant details 
would be clear perhaps with the 
hie Ip ofan explanatory table 

The letter S should be reserved 
for the designation of ordered struc 
tures For example. if the body 
centered cubic structure is) desig 
nated as ©2. the cesium chloride 
strneture could) be designated as 
C28. Where different ordered struc 
tures are possible these could be 
differentiated by numerals 

\ proble m to be considered is the 
designation of distinct phases in the 


Continued on p 144 


| 
| 
> 
t 
ha J 
4 
ha 
x 
i 


WILSON “ROCKWELL: . 
the Jewel of Hardness Testers 


@ Always the leader... recognized and re- 
spected. Its quality has been imitated, but 
never attained. The WILSON “ROCKWELL” 


TUKON micro and macro hardness testers 
cover the entire range of scientific uses. Stand 
ards set by WILSON “ROCKWELL” and TUKON 


sets itself apart—stands alone—as the jewel 
of Hardness Testers. WILSON accepts the re- 
sponsibility of leadership. 

The many models of WILSON “ROCKWELL” 
for normal and superficial hardness testing 
offer the utmost in production as well as labo- 
ratory work. The various models of WILSON 


testers are accepted everywhere. 

Be sure. Look to WILSON for the hardness 
testers you need. Don't be satisfied with any 
thing less than a genuine “ROCKWELL.” It 
may cost less than you think. 

Write today for 
literature and prices. 


WILSON 
“ROCKWELL” 
and TUKON 
‘Testers 


* Trade Mark Registered 


230-F Park Avenue, New York 17, N. Y. 
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Here's why METASEAL casting 
impregnation is foolproof 


PERMANENT PRESSURE - TIGHTNESS — /!00%, 
guaranteed . . . Unlike old-fashioned techniques, 
METASEAL assures comp'ete penetration of all 
pores with a hard, infusible sclid that resists solvents, 
alkalis, acids, oils and a wide range of chemicals. 


PREVENTS CORROSION—METASEAL dielectric 
material breaks “electrolytic circle’. . . No pitting 
possible . . . Keeps corrosive chemicals out. . . 
Corrosion cannot get a “‘toe-hold”’. 


PREVENTS FINISH FAILURES — No “spotting 
out”, freckling or bubbling if your castings are 
METASEALED . . . Ideal preparation for plating, 


divi 
g, dichr 


VERSATILE — Works in all metals, including copper 
. sand castings, die castings; powder metals. 


Just off the press! 


605 65th STREET 


METAL PROGRESS 


PAGE 


GUARANTEED with METASEAL 
3-point complete impregnation 
program 


1. Equipment 
METASEAL furnishes a com- 


plete line of impregnating 
equipment and systems, from 
laboratory size units to the 
largest mass production sys- 
tems .. . existing equipment 
can be converted to the fool- 


proof METASEAL process. 


2. Materials 
METASEAL 19V5, a 100% 


solids co-polymer impregnan 
developed for all ferrous and 
nonferrous metals, conforms 
to all military specifications 

.. does not require refrigera- 
tion or agitation... used with 
Plastisoly water base emul- 
sion cleaner which eliminates 
fire hazard and leaves impreg- 
nant intact. 


3. Installation 


METASEAL systems (and con- 
versions of other systems) are 
installed by qualified field en- 
gineers ... your personnel is 
thoroughly trained in Meta- 
sealing techniques at the time 


“The METASEAL Story”. 


mae 


AMERICAN METASEAL MFG. CORP. 
WEST NEW YORK, NEW JERSEY 


of installation. 


Write for your copy 
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Continued from p. 142 

same svstem which have the same 
ervstal structure. For them, letters 
a, b, ete., could be affixed to the svm 
bol. Thus, in the Al-Zn system th 
two face-centered cubic phases CO 
existing up to the critical point could 
be designated as Cla andl Clb 
above the critical point in the single 
phase field, the AL-Zn tace-centered 
cubic phase could be designated 
simply as Cl. 

Sometimes it may be desirable. as 
a further differentiation, to change 
the sequence of the chemical svm 
bols in the parentheses in the first 
part of the phase designation to cor 
respond with the different predomi 
nance of the two elements 
device appears be particularly 
useful when the two phases of the 
same crystal structure are terminal 
phases, so that their Compositions 
are decisively different from each 
other 

Both kinds of differentiation might 
be used together. For example. in 
the Cu-Ag system the copper-rich 
solid solution might be designated 
as (Cu,AgiCla, and the silver-rich 
solid solution as (Ag.Cu)C lb. Again 
in ternary Cu-Ag-Au system, similar 
designations could be used in’ the 
composition range where two tact 
centered cubic phases co-exist: the 
Cu Ag Awl 


would be sufficient when referring 


simpler designation 


to solid solution allovs in the singh 
phrase field. 

If these designations are used) in 
conjunction with a phrase diagram 
where the chemical svmbols of the 
components are already shown, it 
would probably be unnecessary to 
use Chemical svmbols the phrase 
designations 

Finally, we propose that phases 
with unknown crvstal structures 
should be designated by Greek let 
ters For example MoNi6 and 
Mo.Nikejm. To each Greek letter 
would correspond a particular type 
of Neray diffraction pattern, as vet 
unindexed. so that phases in 
ent alloy systems having the same 
unknown) crvstal structure would 
be assigned the same Greek letter 
When the structure is determined 
with certaintv, the Greek letter in 
the phase designation would be re 
placed by the corre sponding struc 


ture svmbol E. E. Touns 
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to quality and endurance 


Ht vou demand a metal with a handtul of spect- 
lic properties. it will be worth your time and 
money to try Pitan bra More metal users 
every day tind Titan brass them open 
to the neht combination of 


High-speed precision machinability for 
lower cost and higher output 


: Wide selection of uniform 
propertic 


Corrosion resistances 
Excellent hot and cold workability: 
Durability against abrasion and wear; 
Lasting beauty 
Pet Titan supply vou With the brass rods, 
shapes. Welding rod or cold 


heading wire 


f forgings or dic castings that will be the key 
M AL MAN TW co Y to vour metal problem 
METAL MANUFACTURING COMPANY 


mechanical 


Alloys by Brass Specialists 


3 
‘ 
"RODS - FORGINGS - DIE CASTINGS WELDING RODS - WIRE 


“with Gulf Super-Quench 
we maintain ‘die’ hardness, 
eliminate a finishing operation’’ 


“By using Gulf Super-Quench, we're able to GULF OIL CORPORATION 
harden our electric steel taps and dies after the fin- GULF REFINING COMPANY 
ish-grind operation,” says Mr. Cadrette. “We get Pittsburgh 30, Pa. 
none of the distortion and cracking that we would 
get with water quenching, and we have elim- 
inated the need for an extra finishing operation. 
Hardness with Super-Quench averages Rockwell 
C-64-66." 

No matter what alloy steels or shapes you SERVES 
quench, you will gain trom the greater quenching 
power of Gulf Super-Quench. For further details INDUSTRY 
on this outstanding quenching oil, contact your 
nearest Gulf office. Gulf Oil Corporation » Gulf 
Refining Company, Pittsburgh 30, Pennsylvania. 
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ING SERVICES 
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ING SUPPLIES 
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You can cut 


Cleaning and 


Peening costs 


wit 


Cut Wire Shot 


Shatter-proof Park Cut Wire Shot 
is made of hardened clipped car- 
bon steel wire. It will outperform 
and outlast’ breakable cast shot, 
That is why you can save up to 
606° in cleaning and peening costs. 


1, 
2. 
3. 
4. 


New Cut Wire 
as added to 


Durability 

Tests prove Park shot lasts from 
8 to 10 times longer. 
Storage — Shipping 

One bag of Park shot does the 
work of 8 bags of cast iron shot. 
Maintenance — Wear 
Sharply reduced maintenance 
costs and wear on equipment, 
Material Costs 


Definite savings on steel costs 
when peening with Park shot. 


After 1414 
hours. 


Write for bulletin and prices. 


PARK CHEMICAL COMPANY 


LIST NO 


METAL PROGRESS; PAGE 146 


8074 Milltery Ave., Detroit 4, Michigan 
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Any reference th Ce Drawn Stee! 
Sh« e high yua 
c my a t 


THE CLEVELAND co. 


800 Fast 67th Street Cleveland 8 Oto 
Howell Works Howell Michigan 


One OF The World's Largest F 


Normehzed (Copyrighted Trade Name: Hard Cut Wue Powder 
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Custom-made for your specific 
material removal problems 


Foundry Snagging—Billet 
Surfacing—Centerless Grinding 
Cutting and Surfacing concrete, 

granite, and marble 

“*Meldiscs”’ for rotary sanders 


Grinding and Finishing 
stainless steel welds 


Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 


Cutting-off—Wet or Dry Bars, Tub 
ing, Structurals, etc. Foundry Cutting 
—standerd and reinforced wheels 


Grinding Carbide Tipped Tools 
Write to Abrasive Wheel Department 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. PASSAIC NW. J. 


NARACO engineers 
point the way to better 
plating through custom 
designed racks and fix 


tures. Our expenence 


will benefit you — Ca 


NARACO today! 


lating Racks by 


naraco 


42) Mam CICERO 


CO 


| 


PLATING RACK CO 


POINTING TO DEFENSE! 


COAST TO COAST SERVICE 
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Are Your Washing Methods 
FASHIONED? 


Industrial Washing Ma- 
chines Are Engineered 
Up - to - the - Minute 


Whatever your product 
and your processing 
needs (washing, rins- 
ing, slushing, drying, 
treating with Bonderite, 
phosphatizing, or any 
combination of these 
operations) INDUSTRIAL 
equipment is the mod- 
ern answer. 


Today tequest full details. Simply address Dept. M.P 


INDUSTRIAL SYSTEMS COMPANY 
Exclusive Sales Agents 
for Washing Mochine Corp 
New Brunswick New Jersey 
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Plan to Attend 


the 


METAL 
SHOW 


Cleveland 


October 19 to 23 


1953 


FINISHING 


T REQUIRE FINISHI 


This amazing 22-page booklet 
is guaranteed to open your eyes! 
Gives latest, up-to-the-minute 
facts — figures — photos on ad- 
vanced barrel finishing. Shows 
how single unit installation re- 
places from 2 to 12 men—sav- 
ings up to 9S°% on almost all 
types of parts from large cast- 
ings to small intricate parts. 

Investigate today! Send for your 


FREE copy of Booklet No ]-7 
today 


ihe Supersheen 


AMERICA’S LARGEST MANUFACTURER OF ADVANCED BARREL 
HIMISHING EQUIPMENT MATERIALS AND COMPOUNDS 
ALBERT LEA, MINNESOTA 


WELDCO 


3728 OAKWOOD AVENUE 


FABRICATED MONEL 
PICKLING EQUIPMENT 
¢ Hairpin Hooks * Sheet Crates 
Steam Jets Chain 
¢ Mechanical Bar, Tube and Coil Picklers 
THE YOUNGSTOWN WELDING & ENGINEERING CO. 


YOUNGSTOWN 9,OHIO 


bi | n these days of re- 
strictions on the 


use of the usual plating 
metals, the precious metal, 
rhodium, becomes impor- 
tant as a replacement for 
them, especially for small 
articles and parts. 


Rhodium is hard and bril- 
liantly white and it cannot 
tarnish. No acid nor mix- 
ture of acids attack it. 
Our solution has excellent 
throwing power. 


Suggested objects for 
plating with rhodium are 
optical mounts, contacts 
for communication equip- 
ment, radar components, 
surgical instruments and 
pen and pencil sets. The 
practical plater’s own ex- 
perience will suggest 
many others to him. 


Commercial rhodium plat- 
ing was developed in our 
laboratories. Baker Rho- 
dium Plating Solution is 
the original and is made 
under the direction of the 
men who developed the 
process. 


@ Let us send you Direc- 
tions for Rhodium Plating. 
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POSITIVE BLACKENING OF . . . ALL FERROUS ALLOYS 
NOT GRAY 

wor 

Not moTTLED 


BUT RICH, pm 
DARK, | New multiple DANIELS 


UNIFORM 
PLATING BARREL unit 
BLACK / designed to handle 


WITH SWIFT ACTIVANIUM BLENDED* small lots of work eco- 
BLACKENING COMPOUNDS nomically. Individual re- 


NU-BLACK For all irons and steels; silicon and nickel movable tanks allow 
rich alloys. One process for all ferrous alloys. : 
Fast, simple, sure. Peak efficiency over wide plater wide range of 
temperature range. latin i klin r 

ULTRA-BLACKFor conventional SAE steels, many ng, P 
irons and alloy steels. A rich black finish with cleaning applications. 
maximum lustre 

end for compl 

GAMMA.-BLACKFor production blackening of steels plete de 

and many irons. Rich, lustrous black finish. tails on this and other 
*ACTIVANIUM BLENDED—A method of latin ipment. 
blending originated by Swift. Not one, but P & equip 
several oxidizers are painstakingly blend- 


ed to insure maximum density of black DANIELS PLATING BARREL & SUPPLY co. OMMIFls 


oxide finish. MANUFACTURERS ond DISTRIBUTORS 
and Polishing Equip and Suppli 


Electroplating PP 
129 Oliver Street, Nework 5,.N.J. © Tel. MArket 3-7450 
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FOR HEAT TREATING 
Swift Case Liquid Carburizing Salts TS 
Swift Heat Neutral Salts LEM N p 


Swift Heat Tempering Salts 
Swift Heat Austempering and Martempering Salts 


HARDENABILITY 
FOR METAL CLEANING VAPOR DEGREASERS By M. A. GrossMANN 
and 


Swift Cleaning Compounds for any cleaning op 
plication on all ferrous and non-ferrous metals 


RUST PREVENTION The author of this important 


Swift Rust Resisting Oils and Compounds Metal Parts book brought practical ex- 


Swift welcomes any opportunity to solve perience and sound judg- 


industrial chemical problems — write or 


phone for Swift action. Cleaning Equipment ment to bear upon modern 


concepts of hardenability. 
Send for free The four sections are illus- 
LITERATURE PER-SOLYV (Perchlorethylene) trated with 111 graphs and 
TODAY! CIRCO-SOLV (Trichlorethylene) charts to insure clarity of 


Write for Bulletin presentation. 164 pages: 
$4.50. 
YOPPER EQUIPMENT COMPANY 
122 Central Ave, Clark Township (Rahway), N J AMERICAN SOCIETY for METALS 


OFFICES IM PRINCIPAL CITIES 7301 EUCLID AVENUE 


CANTON ~ CONNECTICUT AND METAL PARTS CLEANING EQUIPMENT CLEVELAND 3, OHIO 
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for all 
industrial 
requirements 


for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


@ Corrosion Resistant 


©@ Perfect Uniformity of any size and shape — 


any ductile metal 
The Black Oxide Finish That 


Penetrates lron & Steel Surfaces 


WATERBURY, CONN. equot Roa 


Southport, Conn. 
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imexpensive way to expand your 


f 
plant facilities. Choose from 27 Models. FERS 
For instance: 1. You save time and money by keep- 


ing heat treat jobs for small parts 


2. It’s easy to establish a new depart- 


ment at small cost in proportion to | ‘ ia Salt Bath Fu rnaces 


benefits which result 
3. Cooley heat treat furnaces pay for themselves 
through savings in time and subcontracting costs. F R 
4. Heat treat operations are easily performed with “a = 


Cooley designed furnaces ee 
Write now for Catalog | os BATCH 
giving complete details 
ELECTRIC MANUFACTURING CORP 
30 SO. SHELBY ST. + INDIANAPOLIS, IND 


pA 


[ Seruing the — | CONVEYORIZED 
HEAT TREATING INDUSTRY ae 


the QUENZINE STORY 
Since 1930 Low priced, more readily available carbon 


steels can often replace alloy teels when fe} 
quenched in Beacon 


Complete Service Quene hing Oils with 
on Control Equipment ENDINE Jor ALUMINUM 
thi additive and 
Heat Treating Com- 


& Protection Tubes pounds write to. . 
@ Charts and Lead Wire 


THE CLEVELAND ELECTRIC 


LABORATORIES COMPANY ae UPTON ELECTRIC FURNACE CO. 
> ALDRIDGE - 16808 Hamilton Avenue 


| Detroit, Michigan 


Phone: Diamond 1-2520 


3401 W. 140th St., Cleveland 11, Obie 


ON INFO COUPON PAG! 


e make containers and fixtures of all types—" am 


© For handling parts in heat treating, quenching, 


pickling, washing and anodizing operations. a 


If what you need isn't shown in our catalog, 


we'll design and build it for you. 


REPRESENTATIVES IN PRINCIPAL CITIES 


fee ia 4817 W. CORTLAND ST CHICAGO 39, ILLINOIS 
BASKETS FIXTURES TRAYS QUENCH TANKS RETORTS 
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RICHARDS 
PYROMETER 
SUPPLIES 


Control Temperatures 


More Closely 


Reduce Cost Save Time 


Catalog No. 5 shows you how! 
Get your free copy today! 


eThermocouples «Protection Tubes 
Thermocouple Wire «Lead Wire 
e Insulators Terminal Heads 


Low prices for top quality 
Prompt shipment from stock 


ARKLAY S. RICHARDS CO., Inc. 
; NEWTON HIGHLANDS 61. MASS 
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HAYS DIAFLOW METER 


measures: 
1. air flow 2. gas flow 
3. or air flow-gas flow ratio 


Diaflow measurement in open 
hearth, soaking pit, billet, slab 
heating and annealing furnace 
indicates excessive amounts of 
air and/or gas...helps to pre- 
vent fuel and gas waste... serves 
as a guide in maintaining prod- 
uct quality. 


Write for bulletin 52-1017-37 


A complete summary of Hays 
products applicable to processes 
such as annealing, brazing and 
calorizing. Scope includes various 
methods of firing (underfired, 
overfired, sidefired), fuel burned 
(gas, coal, oil), and type of fur- 
nace (continuous, rotary hearth, 
slab heating, etc.). 

Hays complete line of draft 
gages, flow gages and meters (for 
high and low pressure gases and 
liquids), portable gas analyzers 
and automatic CO, recorders are 
covered. 


Write for bulletin 51-750-51 
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FURNACES 


or 
Every Heat Treating 
Process 
* 
CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 


HEAT TREATING 


» 
Specially Engineered 
for 
Your Particular Needs 


GAS OIL ELECTRIC 


INDUSTRIAL 
HEATING EQUIPMENT 


70 Prateun? i. 
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Ask for our 
BULLETIN P-52 


KLAAS 
QUENCH TANK and 
CONVEYOR UNIT 


Investigate quenching-and- 
conveying equipment designed 
and built by Klaas for continu- 
ous heat treating. Oil in tank 
is recirculated and cooled. 
Metal belt lets the moving 
quenched parts drain. Inclined 
conveyor is driven by self-con- 
tained power unit. Various 
sizes to fit individual require- 
ments. Klaas Machine & Mfg. 
Company, 4308 
East 49th Street, 
Cleveland 25, Ohio 


UNUSUAL 


BELLIS 


@ 35 years experience design- 
ing and manufacturing 
Salt Bath Furnaces. 

® Originators and pioneers of 
ELECTRODE FURNACES 
including these patented 
features: 

1. Water Cooled 
Electrodes 
2. Starter Coil 

® Salts for all heat treating 
applications (300 to 2300F.°) 
supplied by the CROWN 
CHEMICAL DIV. 


THE BELLIS CoO. 
BRANFORD, CONN. 
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GAS and OIL 
BURNER 


HEAT TREAT 
FORGING 
MELTING 


Our burners afford fuel savings, complete 
combustion (112% CO. Orsat), controlled 
atmosphere, instant lighting, complete hea’ 
ranges. Simple installation and control 
Rapid conversion from gas to oil. Also 
patented refractories in special shapes. 


Ra-DIANT 
PRODUCTS CO. 


1413 W. Tuscarawas Street 
Box 729 Canton, Ohio 


PAGE 157 


Desigued FOR YOUR SPECIFIC REQUIREMENTS 
Motor-Mix Burners @ Flame Retention Nozzles 
Model DA Mixers @ Accessories 
Western Safety Valves @ inspirator-Mix Burners 
Injector-Mix Burners Blowers 

@ Multiport Burners 

© Custom Built Equipment 


Free descriptive literature on request 


a WESTERN PRODUCTS, Inc. 


New Castle, Ind. 
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Chicago 6, Ill. 


AHRITE 


ANDCORROSION 
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Fahrite is used for: 
Rails © Trays 
Corburizing Boxes 
Retorts © Chain 
Solution Pots 
Rollers Muffles 
Radiant Tubes ¢ 
many other products 


THE OHIO STEEL FOUNDRY CO. 


SPRINGFIELD, OHIO Plants at Lima and Springfield, Ohio 


ENGINEERS FOUNDERS FABRICATORS METALLURGISTS 


DEMPSEY 
FURNACES 


GAS, OIL AND ELECTRIC 
BATCH CONTINUOUS 


ATMOSPHERIC - RECIRCULATING. 
PUSHER — ROTARY HEARTH — 
CONVEYOR — RADIANT TUBE POT 


CAR-BOTTOM- ALUMINUM REVERBS. 


“Tailored by Dempsey” 


Megacycle Tube Type Machines 
Soldering Brazing Bombarding 
Annealing * Hardening 
Sizes: Standard—?2,4,10,25 KVA:; Custom—to 100 KVA 
Fast - Powerful - Reliable 
Challenge Comparison—Value * Quality * Price * 
Design * Appearance 
Free Trial Run of Your Sample Parts 


Complete data, application photos, prices, 
delivery in New illustrated Catalog. Write 


on your company letterhead. - 

Since 1930... Pioneers in Megacycle 
New York Area Office and Plant 
505 Washington Ave., Belleville 9, N. J. 
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thing .. . DOING IT BETTER 
is what counts! 


Whether it’s the treating of your rough forg- 
ings, castings and bar stock, or your finish- 
machined parts, you can depend on Lakeside 
to do it better. From the unbiased, scientific 
recommendations of your Lakeside metal- 
lurgists; through the perfected, fully mecha- 
nized, electronically-controlled processes to 
instrumented, precision testing; Science di- 
rects every step. No chance for guesswork, 
or human error. Only with the finest, mod- 
ern facilities can you be assured of highest 
steel treating quality. 


5418 LAKESIDE CLEVELAND 14, OHIO HENDERSON 19100 


DETROIT’S BETTER 


HEAT 


_ OFFERING FACILITIES FOR: 
car 500,000# PER 


Many yoors 


DONE BETTER BY 


STANDARD STEEL TREATING CO. 
3467 LOVETT AVE. DETROIT 10, mice: 
Phone TAshmoo 5-0600 
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PUBLISHED. 


THE STORY OF MAL souieee” 


(fer curfoce hardening stainiess 


whet is .. whet deos.. how werk: 


Lindberg Stee’ Treating Co., covering in- 
how ene it. 


dustico!l Americe fram coat? to cons, with 
Write for your copy ef this 24- plents in Rethzster, Chicago, St. Lowls cod 
Specif« ecbjects dlasumed lor Angeles, is now licensed to Moloomir« 
tha salective Mo! for its customers. Fer perticvlers call 
tase depin.,. resistonc: neared? Lindberg plant. 
. . . passivation of LINDBERG STEEL TREATING COMPANY 
Malcomized stec! Chicoge 7, Himeit, 222 WN. Phone 
A pedal “soe bi tory” section show: mOnree 63306. St. Lewis 15, 
how waaufecvren or: Phones Fireside 6200. Los Angeles 2 


R ar Tl, 626 tufiaic Reed, Fh 
bear dani ne weds. 


LINDBERG STEEL CO. 
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Send that small job to us now: 
daily routine: We encourad® LAD MECHANICS 
_The larg® jobs will follow TIVE TESTING 
A 


Thermocouple Checking Metallurgical Experiments 
HIGH FREQUENCY Automatic Type Atmosphere Annealing 
we ae Tube Types — 2000-5000° F. Powder Metallurgy 
Box Types — 2000-3000" F. Hardenability Test 
Heat Treating Combustions es: 
Salt Bath Tempering Carbon & Sulfur Det. 
Melting by Carbon Arc 


High Frequency Fusion BOX TYPE FURNACES 


GARDSMAN tempere 
The complete line © 
trollers by Taco es 
on High Limit, 
Three Position, Progrom, =" emp 
ture, and Stepless Controllers 


d prec 
all adjus 
be replacemen 
today for Bulletins. 


Chicago 22, Ill. 
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L 


Phone TA9-6606 


for rapid, accurate, non-destructive 


THICKNESS MEASUREMENTS 
and FLAW DETECTION from one side 
AUDIGAGE® Thickness Testers 
Ranges: 0.020" to 4”, and 0.060" to 12”. 
AUDIGAGE® Ultrasonic Micrometer 


Direct-reading; Special ranges as required; 
Accuracy as high as 0.25"; 


CRYSTALS: stondord and special mountings; internal 
ground returns; high-temperature operation 


RANSON: 


“439 FAIRFIELD A AVE- 


crt 


Applies 1 to 10,000 gram loads 
Write for Bulletin 
Literature 


Kent Corr LABORATORIES 
on Request PEEKSKILL 


STAMFORD~- CONN 


NEW YORK 


JIPON PAGE 157 
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USE OUR 


SOLVED With... || | SPONGE Iron PowoER 


r 
MULTI-METHOD EQUIPMENT fo 
Electronic Equipment for non-destructive produc- 
tion inspection of steel bars, wire rod, and tubing for mechanical faults, variations in Powder Metallurgy 


composition and physical properties. Average inspection speed 120 ft. per minute 


Over 50 steel mills and fabricators are now using this equipment. Fabrication 


Electrical Equip- | “MAC” COMPARATORS | Electronic and other 
ment for rapid and efficient demagnetizing of Instruments for production sorting 
steel bars and tubing. When used with “MAC” both ferrous and non-ferrous mate- Metallurgical Purposes 
Multi-Method Equipment, inspection and de- rials and parts for variation in compo- 
magnetizing can be done in a single operation sition and physical properties 


“MAC” MAGNETISM DETECTORS Inexpensive pocket meters for indicating residual EKSTRAND & THOLAND, Inc. 


magnetism in ferrous materials and parts 


441 Lexington Avenue 


«MAGNETIC ANALYSIS CORPORATION New York 17, 


642-44 Twelfth Street Long Island City 1, N.Y. 
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Solve FLAW ror METAL... 
DETECTION 
PROBLEMS 


FOERSTER PROBOTESTER 


Electronic equipment for non-destructive 
inspection of irregularly shaped iron and 
steel parts for certain flaws 


FOERSTER PROBOSCOPE 


Electronic equipment for non-destructive, 
production inspection of regularly shaped 
iron and steel parts for certain flaws. 


For information write Detroit Testing Machine Company 
MAGNETIC ANALYSIS CORP. ant m1 9390 Grinnell Ave. + Detroit 13, Mich. 


42-44 Twelfth St. Long Island City 1, N. Y. 


If you want to perform 
Tensile or Brinell testing operations 
quickly and simply — contact 
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Alexander 


SHEET METAL TESTER 
RIGID { x For Erichsen Test 
U-TYPE WELL TYPE DUAL TUBE 


¢ just what the doctor 


ordered for unlim 
FLOW METERS ited applications 


requiring extra Determines 


le 
strength, distinctive beauty and versati 
DRAFT GAUGES utility three dimensional patterns conceal workability 
scratches, scuffs, dents and doodlings for 

reduced maintenance and lasting eye -appeol of ferrous, 
For measuring pressure, discover the ways Rigid-tex Metals can boost non-ferrous and 

the sales value of your product 
vacuum and differential pres- 


sure of liquids and gases. fine metal sheets 
on yc co n 
Also a complete line of and strips to point of fracture. 


accessories. \ RIGIDIZED METALS Reading—accurate to 0.0004”... 
ASK FOR CATALOG C-12 CORPORATION 


THE MERIAM INSTRUMENT CO Ohio St.. Buffalo 3, N.Y. Write for Cataloe 
10932 MADISON AVE. & Foreign Pa 


CLEVELAND 2. OHIO set J. ARTHUR DEAKIN & SON 
@ U-TYPE MANOMETER the US. ond 150-28 Hillside Ave. + Jamaica 2, N.Y. 


LIST NO. 48 ON INFO COUPON PAGE 157 IS O ( NF « YUPON PAGE 15 LIST NO. 89 ON INK 
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PROBLEMS? | HOEGANAES 

| MERIAM — 

| 


STEELWELD BENDING 


PRESSES 
FOR HEAVY DUTY SERVICE 


Steelweld Presses for 
bending, forming, blank- 
ing. drawing and multi- 
ple-punching operations. 
Complete line for all size 
metal from light gauge 
to 142” x 20’. Represen- 
tatives in all principal 
cities. Write for free copy 
of catalog No. 2010. 


THE CLEVELAND CRANE & ENGINEERING CO. 


5948 East 281st Street + Wickliffe, Ohio 


RESIDUAL STRESS Cut Costs With 
MEASUREMENTS 


This volume, written by four F Q E E Do you have trouble 


outstanding authorities, de- 


votes 204 pages to the impor- Cutting Oil Chart Tapping 

tant problem of the nature and B hi 

extent of residual or “internal” Use this free cutting oil chart as a handy roac ing 

stresses in metals and metal guide to production costs and to more effi- Millin 

parts prior to actual structural cient machining operations. £ 

or operating use. Steel and nonferrous metals are charted Drillin 
How to measure residual with the proper cutting oil for many appli- £ 

stresses ... The state of stresses cations. Shows you . 

produced in metals by various Reaming 

processes... Relief and redis- sulphurized or com- 

tribution of residual stresses in pounded withextreme = ——~ Drawing 

metals...How residual stresses pressure additives, for 


the new high temperature 


originate, their nature and all ‘operations. ; 
on metals. ALDRIDGE heat, corrosion-resistant 
a alloys and stainless 


204 pages, $4.50 

PUBLISHED APRIL, 1952 i 
AMERICAN SOCIETY for METALS INDUSTRIAL OILS, Inc. steels? 
7301 Euclid Ave. Cleveland 3 


3401 


140th St., Cleveland 11, Obie 


IF SO... 


LIST NO. 100 ON INFO-COUPON PAGE 157 


Call or write for partic- 
uvlars concerning the 
unique coolants SUPER 
ALKUT and SUPER AL- 
DRAW. Far better finishes 
and greatly increased 
tool life have been ob- 
tained with these products 
by many large metal- 
working firms over the 


To Your Specifications or Ardcor Design last ten years. 
— for all makes of machines 


TUBING ROLLS 


AND 


FORMING ROLLS 


HANGSTERFER’S 
ARDCOR ROLLER DIES @ ROLL FORMING MACHINERY @ CUT-OFF MACHINES LABORATORIES, Inc. 
American ROLLER wee CORPORATION 


20680 St. Clair Avenue Cleveland 17, Ohio 
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>. OF 
QUALITY 
WELDS 

WIRE FOR WELDING 

Oo @ STAINLESS STEELS 

N @ ALLOY STEELS 

E e ALUMINUM 

E @ BRONZES 

R @ SPECIAL ALLOYS 

“WELDSPOOL” 

qrode 

N Wy, 

Pp 

R 

O 

C 

E 

Ss The only chemically processed 

S precision spooled electrode wire 

E designed and suitable for ALL 

D TYPES—ALL MAKES inert gas 
welding equipment. 

W “WELDBEST”’ 

R 

E 

F 

O 

R 

M The covered electrodes with 

E BUILT IN QUALITY. 

ALSO ASK FOR 
“WELDWIRE” Gas Welding Rods 
“WELDCOIL” Submerged Arc Wire 

G “WELDSPRAY" Metallizing Wire. 

A 

S AND FOR CUTTING or 
GOUGING 

W “WELDBEST" ee 

E “WELDBEST" Red Helder 

L “WELDBEST” Underwater Cut- 

D ting Electrodes 

U Your Inquiries Solicited 

Send for Literature 

G 

WELDWIRE COMPANY, INC. 

N. W. Cor. Emerald & Hagert Sts. 
Philadelphia 25, Pa. 

Phone: GArfield 3-1232 
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MAURATH 

MANUFACTURERS « PROCESSORS 


OF STAINLESS 
AND HEAT RESISTANT 


ARC WELDING 
ELECTRODES 


AUTOMATIC WELDING 


ALL ANALYSES—COATED, 
STRAIGHTENED AND 
CUT, OR COILE 


Telephone: 
MOntrose 2-6100 
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BERYLLIUM 


COPPER 


COPPERWELD + SILVER PLATED WIRES 
OTHER NON-FERROUS 


rounn WIRE rrar 
for 


SPRINGS 

FORMS 
ELECTRONICS 
SPECIAL PURPOSES 


* 


LITTLE FALLS ALLOYS 


INCORPORATED 


189 Caldwell Ave. + Paterson 1, 


N. J. 
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WHITELIGHT 


your comprehensive Independent 
source of magnesium alloy 
Tubes @ Rods @ Shapes ©@ Bars 
Holiow Extrusions @ Piate @ Strip 
@ Pipe @ Wire @ Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 
& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N. Y. 


Sales Office 
376 Lafayette St., New York 3, N. Y. 
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A CABLE SPLICED 
IN 10 SECONDS! 


ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 
2070 E. Gist Place, Cleveland 3, Ohio 
Write for Caddy Catalog 
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Use Atlantic Fluxes 
ALUCO... ° 


For degasifying and purifying alu- 
minum alloys. Assures uniformly sound, 
dense grained castings. Used in rever- 
beratory and crucible type furnaces. 


ALUCO'S’... 


Specially compounded for die cast- 
ing aluminum-base metal and per- 
manent mold castings. 


MAGNESAL... 


Used for removing magnesium from 
aluminum alloys 


ALUCO'GR’ & ‘DG’... 


For grain refining and degasifying 
aluminum and its alloys. 


Atlantic Chemicals & Metals Co. 


1921-27 NORTH KENMORE AVENUE 
CHICAGO 14, ILLINOIS, U.S.A. 


GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 


Reduce your assembly pr 
Our shapes continuous! 
degree of accuracy, 
ferrous metals. 


LIST NO. 99 ON INFO.CK 


WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


NOTCH-COIL RINGS 
UP 
SILVER BRAZING 


“218 Union Avenue Paterson 2,N. J 
Direct NEW YORK Telephone. WI 7.9041 


UPON BELOW 


[ | 
ALUMINUM, 


L-M ar ring sizing speeds 
assembly work! Rings and preforms fit 
quickly and accurately on parts to 

joined. THERE IS NO WASTE! ! 


Regardless of what your joining and silver 
brazing operations are it will pay you to 
consider L-M Silver Brazing Preforms 
Above manufacturer and details available upon request 
FREE VALUABLE BRAZING 


PRODUCTION DATA 
WRITE. PHONE OR WIRE TODAY 


LUCAS-MILHAUPT 
ENGINEERING CO. 
5051S. Loke Or., Cudahy, Wis 


LIST NO 46 ON INFO-COUPON BELOW 


READERS’ INFO-COUPON SERVICE, METAL PROGRESS 
7301 Euclid Avenue, Cleveland 3, Ohie 
Please send further informatien, as checked at the right, on the advertisements in the 
Bulletic: Beard with numbers | have listed below— 
(Please check) 

Nearest 
Source of 
Supply 


Send Catalog Send 
or Engineer- Price 
ing Date Info 


(Bulletin Board Item Number) 
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Company___ 


NOW! A Machine Fast Enough fOr SHOCK Tests ot Structure. 


Working space 
for tension and 
compression 
testing 


Twe 30,000 Ib. 
SR-4 Universal 
Load Cells ot 

base of columns 


Oscilloscope X-Y diagram system 
records stress-strain curves 
in shock testing 


The extraordinary high speed of response of this revo- 
lutionary new Baldwin-Emery universal testing ma- 
chine, paired with an oscilloscopic X-Y diagram, 
enables it to measure and record shock tests on com- 
plete structures. Its SR-4 load cells and SR-4 type 
extensometer make it capable of responding to the 
rates required by shock conditions. 


The load cells and extensometer feed signals to the 
oscilloscope through pre-amplifier circuits. An in- 
stantaneous stress-strain curve and its two axes then 
appear on the oscilloscope screen. It is possible to 


TESTING HEADQUARTERS 


have this screen photographed continually to record 
changes in the shape of the stress-strain curve as the 
structure itself changes. 


Its unique aptness for such shock tests is one of the 
reasons why the FGT SR-4 Testing Machine is being 
recognized as the greatest advance in materials testing 
equipment in twenty years. 


Full details on this latest contribution of Testing 
Headquarters are in Bulletin 4202. For your copy, 
write to Dept. 2224, Baldwin-Lima-Hamilton Cor- 
poration, Philadelphia 42, Pa. 


BALDWIN - LIMA -HAMILTON 


General Offices: Philadelphia 42, Pa. ¢ Offices in Principal Cities 
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J 
variable 
. Submerged 
» } reversing screw 
4 
| 
= 


FOR DETAILED INFORMATION 
on these and twenty other 
industrial applications 

ASK FOR BULLETIN 

No. 107-C 


HARTFORD 
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Fluorescence analysis is the new, fast way to 
find out which elements and how much of each 
are in alloys—without destroying the sample 
of the alloy. 


This trick is accomplished by bombarding the 
alloy specimen with X-rays using a Fluorescence 
Analysis Unit produced by North American 
Philips, Inc. The x-radiations of each element 
bounce off the specimen only to be separated 
according to wavelength and measured. 


As the x-radiations leave the specimen they 
shoot through bundles of fine tubes known as 
“collimators”. The collimator acts as a kind of 
traflic cop, keeps the rays moving in parallel 
lanes, reduces divergence. This is an interesting 


job, and we're pleased that North American 
Philips chose Superior fine nickel tubing for it 
on the basis of its uniformity in diameter, wall 
thickness and finish. 


Undoubtedly you have opportunities where 
tubing could be helpful—as a carrier, a weight- 
saving structural member, or as a shape that saves 
machining time. Look into the variety of forms, 
sizes, and analyses Superior produces to tight 
specifications. Take advantage of the experience 
and testing facilities that Superior brings to focus 
on your problem. Tell us the nature of your 
application and we'll send you information and a 
Data Memo by return mail. Superior Tube Com- 
pany, 2008 Germantown Ave., Norristown, Pa. 


Round and Shaped Tubing available in Carbon, Alloy, and Stainless Steels, Nickel Alloys, Beryllium Copper, Titanium and Zirconium. 
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West Coast: Pacific Tube Company, 5710 Smithway St., 
Los Angeles 22, Calif. UNderhill 0-1331 
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All analyses .010'' to %'’ O.D. 
Certain analyses (.035'' Max. wall) upto 1%'’ O.D. 


e VW 0 eeps 2 -Té tra moving 
in parallel lanes’ 
AM 
i 
Ty 


( ~~ KED GUN TUBES reach- 


ing the finisher for final 


assembly mean not only loss 


ot production and increased 
cost but also a loss of confi- 
dence in the quality of tubes 
being shipped —in this in- 
stance by the Hughes Gun 
Ce.. operators of Dickson Gun 
Plant, Houston, Tex. Rough 
turned, bored and heat treated gun tubes made 
by centrifugal casting must therefore be in- 
spected for cracks, both on the outside and in 
the bore. Until the fall of 1951 white light 
was used for this inspection but cracks were 
difficult to locate because of heat treat scale, 


tool marks, and similar confusing evidences. 

The Hughes Tool Co. (parent firm of the 
gun company) had for some time been using 
magnetic particle inspection to inspect oil well 
drill collars for discontinuities, and the possi- 
bility of applying this method to gun tubes was 
taken up with the local field engineer of the 
Magnaflux Corp. 

Some three years previously, Magnaflux Corp. 
had developed a new nondestructive test using 
Huorescent magnetic materials for locating cor- 
rosion fatigue cracks on the inside of drill pipe. 
\ special oil-tight boroscope and special small 
black-light bulbs of high intensity were devel- 
oped for this work. It was found that these 
tools could also be used for Magnaglo inspec- 
tion of gun tubes. 

In principle, the tube is magnetized in such 
directions that cracks or discontinuities pro- 
duce local magnetic leakage fields. When a 
suspension of ferromagnetic particles is applied 
to the magnetized part, the particles are at- 
tracted to the local leakage fields, thus out- 
In “Mag- 
naglo” inspection, these particles are coated 


with a Huorescent material so that the outline 


lining the cracks or discontinuities. 


of the crack or discontinuity glows when illu- 
minated by black light. 

This method was adopted for final inspection 
of gun tubes. In practice, the tube is placed 
on steady-rest rollers on a dolly, which is 
mounted on rails for moving into the light- 
tight inspection tunnel. A V-shaped tank at 
the bottom of the dolly contains the Magnaglo 
particles suspended in an oil distillate. 


\ pump 


By H. C. DILL, Chief Metallurgist, Hughes Gun Co. 
and F. B. STERN, JR., Field Engineer, Magnaflux Corp., Houston, Tex. 


Process Control 
Gun Tube Manufacture 


is used to agitate the bath as well as provide 
pressure for hosing the suspension onto the 
inner and outer surfaces of the tube. 

A central conductor is inserted through the 
tube and electrical cables from the Magnaflux 
equipment (shown to the left of the operators 
in the photograph) are clamped to each end of 
the central conductor. The tube is then mag- 
netized with half-wave rectified direct current 
at 1400 amp. The Magnaglo bath is flowed on 
the outside of the tube and over the breech 
and muzzle ends, and these areas are checked 


Gun Tube on Dolly; Note Inspector at Rear 
With Boroscopr 
tube longitudinally so external cracks can be 


observed under “black light” 


I shaped coils magnetize 


Inspection is 


done in a light-tight tunnel painted black 
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Inspection of Gun Tubes 


for longitudinal or angular cracks 
using black light. The tube is ro 
tated half a turn on the rollers to 
complete longitudinal inspection of 
the outer surface 

The bore of the tube is then 
Hooded with Magnaglo bath from 
the recirculating tank in the dolly 
The tube is rotated during this op 
eration to make sure that the inside 


surface is completely covered, The 


inspector at the rear center in the 
illustration is using the black-light 
horoscope to inspect for inside Jon 
gitudinal cracks. 

To locate transverse defects the 
tube is next magnetized longitudi 
nally by passing it through an 8-turn 
prac ed coil carry Ing half-wave direct 
current of 400 amp. The Magnaglo 
suspension is applied to the tube a 


hort distance ahead of the coil so 


“HEADQUARTERS” FOR RADIANT TUBES 


The “life expectancy” of Radiant Tubes has been so extended 
by National Alloy that they now are the most widely used 


and /east expensive tubes available. If frequent furnace shut- 


downs and tube replacements have boosted your heat-treating 


costs it will pay you to consult with National Alloy... for 
a picture story of our products and procedures 


write for Bulletin No. 
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that Inspection can be continuous, 
with two inspectors observing the 
top half-section of the tube between 
the spaced coils for circumferential 
The tube is rotated a half 
turn and pushed back through the 


ks. 


coil to complete the inspection. 

The inspected tubes are demagne 
tized by re-inserting the central con 
ductor and switching the Magnaflux 
equipment onto alternating current, 
which is decreased to zero by an 
automatic 30-point tap switch 

During the vear and a half that 
this method has been used by 
Hughes Gun Co., very few tubes 
have been rejected by the finishers 
because ot cracks or discontinuities 
and the method has been judged 
highly satisfactory. 


OTHER USES FOR MAGNETK 
PARTICLE INSPECTION 


Magnaglo has also been used for 
process control, For example, by 
Inspecting tubes before and after 
heat treatment it is possible to de 
termine if cracks occur during this 
phase of manufacture. Likewise, a 
program is being initiated to spot 
inspect rough-turned gun tubes while 
still in the lathe 


cracks might exist are magnetized 


Local areas whe rr 


with prods attached to light, portable 
Magnaflux equipment. Black Magna 
flux paste shows up cracks by the so 
called “residual” method. 

Gages, tools, and many small parts 
are likewise inspected for cracks on 
receipt, The method is used in the 
reworking of tools and dies, and in 
the maintenance and rebuilding of 
highly stressed plant equipment. @& 


Welding Malleable tron” 


ELDING OF MALLEABLE Cast Iron 

presents a Spec ial proble m be 
cause of the inevitable hardening 
which occurs on heating and cooling. 
Malleable iron is produced by an 
nealing low-silicon white cast iron. It 
“whiteheart™ or “black 
malleable 


is termed 
heart’ 


whether it has a coarse 


depending upon 
stee]-like 
fracture or a uniform, silky black 
fracture. The annealing procedure 
used determines which type results 


Continued on p. 164 


*Digest of “Welding of Malleable 
Castings”, by T. J. Palmer, Foundry 
Trade Journal, Vol. 93, Dee. 11 


1952, p. 667-672. 


Alte, 
a pL AWNO™: pA. 


56-Hour Work Week a Year 


...Incoloy retort still going strong 
at temperatures up to 2050° 


ates reports on neoioy™, new com- 
Latest report Incoloy® 
panion alloy to Inconel®, include some 
remarkable sery ice records. 


As a hydrogen annealing retort, for 
instance. 


Here where other metals failed quick- 
ly, some in as little as 42 hours — Incoloy 
has already given over 3,000 hours of 
service. And it’s still going strong. 


This Incoloy annealing retort is being 
used by L.& R. Hear Treating Company 
in Newark, N. J., for heat treating T.V. 
shields, hearing aid components, and 
laminators for servo-motors. 

What an 


through! 


ordeal this retort goes 

First. after being loaded, the retort is 
soaked at 20507 F. for 4 hours. Then the 
temperature is reduced LOO) F. hourly 
until the retort reaches 1200 F. It is held 
there an hour and then allowed to cool 
to room temperature. A total heat of 11 
hours. And it has to go through this grind 
four times a week! 


L. & Ros Incoloy retort has been in 


Here you see a long life 
retort going into the furnace at I 
will soak at 2050° PF. for 4 hours, 
cooled to room temperature 


Incoloy hydrogen annealing 
& Rus shop where it 
then be gradually 
It was fabricated by the 


Newark Merat. Prootcrs Co. Kenilworth, N. J. from 
1100 pounds of Incoloy 


service a year now and it’s still in shape 
for more of the same. 


L.& R.. incidentally, was voted a “best 
shop” commendation by members of the 
Metal Treating Institute. Their engineers, 
still watching Incoloy’s record, already 
say service has been “very satisfactory.” 


The fabricators of the Incoloy retort, 
Newark Metrat Propucrs Co., Kenil- 
worth, \. J.. found that this new member 
of the Inco family was readily fabricated 
into heat treating equipment of all types. 
It is both workable and weldable for 
maximum flexibility in efficient design. 


If vou would like to learn more about 
Incoloy, write for vour copy of “Pre- 
liminary Report on Incoloy.” 


It ix advisable to place equipment 
orders with your supplier well in advance 
of scheduled use. Distributors of Ineo 
Nickel Alloys can supply the latest infor- 
mation on availability from warehouse 
and mill. The International Nickel Com- 
pany, O7 Wall Street. New York 
New ork. 


Inco Nickel Alloys 


Incoloy .. . for Heat-Resisting Applications 


JUNE 1953, PACE 163 
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Welding Malleable Iron 


(Continued from p. 162) 

Because of the reactive packing 
medium used in annealing to pro- 
duce whiteheart malleable, the 
thicker casting sections usually show 
considerable structural variation 
from exterior to interior, with an 
outer band of decarburized iron fol 
lowed by a zone of ferrite and pearl- 
ite, merging into a core of coarse 
pearlite. Some temper carbon occurs 
in both of these zones. In thin sec- 
tions almost complete decarburiza- 
tion takes place, resulting in an all- 
ferritic structure. 

In the anneal which produces 


blackheart 


packing medium is used, which 


malleable an inactive 
encourages the development and 
The ex- 
tent to which this growth progresses 


growth of graphite nuclei. 


is dependent upon time at tempera- 
ture and speed of cooling. Since lit- 
tle or no decarburization occurs, a 
uniform structure of ferrite inter- 
spersed with islands of graphite will 
be produced, Such a uniform struc- 
ture is obtained with whiteheart mal- 
leable only in very thin sections. 
Here the structure is practically all 
Whiteheart 


somewhat tougher and stronger, al- 


ferrite. malleable — is 


though harder and less ductile, than 
blackheart. 


In spite of these differences an 


for your specific 
requirements 


Kegardless of your need for special or 
standard furnaces, Flinn & Dreffein’s 
engineering technique will provide the 
most economical operation for your 


production. 


For maximum production at low cost 
Flinn & Dreffein designs and builds fur- 
naces for all applications in metal work- 
ing and metal producing industries. 


Send for Free Descriptive Bulletin 


FaD FURNACES 


Furnaces Designed and Built for: 


Annealing 

Billet Heating 
Scale-Free Hardening 
Bright Annealing 
Bright Hardening 
Controlled Atmosphere 
Scale-Free Annealing 
Carburizing 

Drawing 

Enameling 

Forging 

Short Cycle 

Malleable Annealing 
Normalizing 
Quenching and Heat 
Treating Machines 
Hardening 

Continuous Conveyor 
Rotary Hearth Radiant Tube 
Furnaces of All Kinds 


STEEL @ COPPER 


ALUMINUM e BRASS 


FLINN & DREFFEIN ENGINEERING CO. 
CHICAGO 3, ILL. 


27 EAST MONROE STREET 


164 


important similarity exists from the 
welding viewpoint in that a certain 
amount of free carbon or graphite is 
present which causes microstructural 
instability above 1382” F. 


joining processes that can be used 


The only 


below. this temperature are soft sol 
dering and silver brazing. 

The changes which occur upon 
heating to high temperatures apply 
to both types of malleable, but this 
study of weldability is largely con 
fined to blackheart because it is the 
more uniform metallurgically of the 
two varieties. The reactions that oc 
cur in malleable iron at fusion weld 
ing heat are of a more stable nature 
than those that occur in the welding 
of steels, and the author states that 
the fusion welding of malleable cast 
iron is, in fact, quite impractical. 

Examination of samples of black 
heart malleable heated to various 
temperatures from 1430 to 2330" 
shows that a reversal of the original 
annealing cycle occurs in a fraction 
of the time it took to complete ini 
tially. The ferritic matrix changes to 
a carbide network surrounding is 
lands of pearlite. 

In fusion welding such materials 
similar changes take place at thes 
temperatures but the tendency would 
be for such changes in structure to 
be localized around the temper car 
bon islands in the original malleable 
structure. Since the time tactor is of 
minor influence in this reversal, the 
various structures represented by 
temperature would be present pano 
ramically and the heat affected zone 
would show progressive hardening 
right up to the bond between weld 
metal and base metal. The tvpe of 
filler metal or fusion welding process 
used would not affect. this progres 
sive hardening. 

Porosity will occur to some extent 
whenever malleable iron is heated 
close to its melting point. This po 
rosity results from shrinkage brought 
about structural adjustment; it 
occurs if the malleable is heated to 
2100" F. or above. Hence, commer 
cial fusion welds will exhibit some 


porosity near the bond. 
PRACTICAL WELDING SEE THODS 


Some repair welds ot malleable 
iron made by electric are 
with nickel alloy 


stood up quite well but others have 


proc Css 


electrodes have 


failed because of poor ductility. The 
Continued on p. 166 
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Etched cross section of 
part — showing .080” 
hardened depth. 


with TOCCO’ Induction Heating 


A cost reduction of 94% resulted when heat-treatment of this Corn Harvester part was 


changed from carburizing to TOCCO-hardening. Look at the unit cost breakdown: 


CARBURIZING 
Degrease. 
Carburize. 0.0200 
Ist quench . 0.0150 


2nd quench. 0.0150 


Shotblast. 0.0035 


Internal Grind 0.0244 


External Grind . 0.0166 


SO.1014 


$0.0020 . . eliminated 


. eliminated 


TOCCO-Hardening 


. eliminated 
TOCCO, heat and quench $0.0060 
. eliminated 
. eliminated (self-draw ) 
. eliminated 


. eliminated 


$0.0060 


THE OHIO CRANKSHAFT COMPANY 


FREE 
| 


BULLETIN 


“—Savings of 9) cents per piece— 
$4770.00 on each 50,000 piece batch, 
plus an hourly production increase 
from 120 to 4300 pieces per hour, 
plus improved quality of the product 
by virtue of the deeper case and 
stronger core. 


Have you investigated TOCCO’'s 
cost-savings possibilities for your 
hardening, brazing, melting or forg- 
ing Operations? Why not write us to- 
day or send blueprints of your parts 
—no obligation, of course. 


& THE OHIO CRANKSHAFT CO. 


Dept. R-6, Cleveland 1, Ohio 


Please send copy of “A TOCCO Plant 
Survev—Your Profit Possibility for 
1984, 


Name 
Position 
Company 


Address 
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Welding Malleable Iron Small electrodes and low welding 


currents are required, 


Bronze welding is the recognized 


(Continued from p. 164) process for welding malleable iron 
dual effect of a lower operating tem- castings since temperatures are never 
perature and the presence of nickel much in excess of 1700°F. The 
appears useful and, although such parts are prepared for welding ordi- 
joints are not malleable, they seem nary cast iron. Bronze welding 
“tolerably satisfactory” in practice. should be performed at minimum 

The amount of massive carbides temperature with a torch tip slightly 
present in the heat affected zone is smaller than for regular welding and 
noticeably less than in full fusion a slightly oxidizing flame. A small 
welding, and porosity in the region amount of filler metal first spreads 
adjacent to the bond is also reduced. out and “tins” the base iron; the 


does the work 


of FOUR 


a rease the life of cutting tools, hobs, and 
other perishable tools 4009 to 1000% by 
adding Sus-Zero chilling to your heat treat 
ing. Sup-ZeRO transformation of austenite to 
martensite at -120 degrees below zero in 
creases the toughness, hardness and ductility 
of alloy steel, makes expensive tools last many 
times longer by actual tests 


S. B-ZERO industrial chilling machines 
are especially engineered for metal treat 
ment on a production basis. They have 
unusually large cooling capacity by virtue 
of extremely compact design; they are 
simple to operate and maintain, and are 
sturdily built. Available tn standard and 
special sizes from 1.5 cubic feet. 


Here’s Your Proof: Send us a sam- epatungeeneneniinen 


ple tool. Let us Sus-Zero it for 
INDUSTRIAL AREAS. 
your own tests. No cost or ob- 


ligation, 


\ ™ NEW CATALOG now available. 


Write for your free copy. 
\ S u b- Let [ products Co. 
\ 


3930-R2 READING ROAD 
CINCINNATI 29, OHIO 
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process thereafter consists of build- 
ing up with the tinning action al- 
ways just ahead of metal deposition. 
Protracted cooling is not required, 
since the joint is heated only locally 
to a dull red before welding is 
started. The risk of cracking is al- 
most nonexistent. 

Malleable iron castings can be 
brazed satisfactorily by using a min- 
imum heat input and a low-melting 
brazing metal. Good temperature 
control is necessary and the tempera- 
ture should not exceed the melting 
point of the brazing alloy by more 
than 120° F. 

The author concludes that  pre- 
heating of malleable castings before 
welding is to be strongly discour- 
aged. Once massive carbides have 
formed in the parent metal as a re- 
sult of heating or welding, there is 
small hope of breaking them down 
and regaining ductility by normal 
post welding treatment; the effect is 
permanent for all practical purposes. 
With bronze welding, satisfactory 
joints are obtained with a minimum 
heat input and this process is recom- 
mended for repairing or assembling 
malleable castings. 

| Abstracter’s Comment — It is to 
be regretted that this excellent dis 
cussion did not touch upon the pos 
sibility of welding malleable iron 
with a filler rod of silicon cast iron 
followed by a malleableizing heat 
treatment. This procedure has been 
followed with some success in iso- 


lated cases. | 


W.L. Warner 


Forming of Aluminum” 


YENERALLY SPEAKING, aluminum 
can be formed by such well- 
known methods as plain bending, 
drawing, stretching, roll forming, 
hammer forming, forging, coining, 
stamping. Occasionally there are 
new techniques being employed; 
however, most generally they are a 
variation or modification of an older 
one and are usually applicable to a 
specific product or problem. 

The forming of any aluminum 
alloy can be accomplished to a 
greater degree and with greater ease 
if it is in the annealed condition. 

(Continued on p. 168) 

* Digest of paper by E. V. Sharp- 
nack, Reynolds Metals Co., presented 
before Engineer Research and De- 
velopment Laboratories, Fort Bel- 
voir, Va., March 30, 1951. 
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Digging for buried treasure 


In the search for faster, better ways of digging 
out the earth’s many mineral treasures, de- 
signers of mining machines and equipment are 
finding Ostuco Tubing the ideal solution to 
countless problems. 

Drill posts, augers, conveyors, roof jacks, 
seam cutters, elevators, fans, power shovels, 
and draglines are but a few of the items that 
can be and are being improved by Ostuco 
Tubing in the form of bits, shafts, rolls, sup- 
ports, hydraulic and air cylinders, weldments, 
bushings, sleeves, spacers, handles, bearings 
and the like. Strength, rigidity, light weight, 


unlimited design flexibility and low cost are 
some of the reasons why engineers in this in- 
dustry, as in practically every field, specify 
Ostuco Seamless or Electric Welded Steel 
Tubing. They know they can count on OsTuco 
for consistent highest quality, and they like 
the convenience of OstTuco’s Single Source 
Service, made possible by manufacturing, forg- 
ing and fabricating all at one plant 

It will pay you to consult our experienced 
engineers about Ostuco Tubing for your cur- 
rent needs or for redesigning your products 
to meet future competition. 


THE OHIO SEAMLESS TUBE COMPANY 


Manvtacturers and Fabricators of Seamless and Electric Welded Steel Tubing 


Plant and General Offices: SHELBY, OHIO 


SALES OFFICES: Birminghom, P. O. Box 202! © Chicago, Civic Opera Bidg , 20 N. Wacker Dr 


Cleveland, 1328 Citizens Bidg 
Ferndale * Houston, 6833 Avenue W, Central Pork * Los Angeles, Suite 300-170 So. Beverly 
Drive, Beverly Hills © Moline, 617 15th St 
2004 Packard Bidg., 


* Dayton, 5!1 Salem Ave. * Detroit, 520 W. Eight Mile Rood, 


© New York, 70 East 45th St. © Philadelphia, 


15th & Chestnut © Pittsburgh, 1206 Pinewood Drive © St. Lowis, 1230 
North Main St. © Seattle, 3104 Smith Tower * Syracuse, 2350 Bellevue Ave. * Tulsa, 245 Ken 


nedy Bidg. * Wichita, 622 E. Third St. * Canadian Representative: Railway & Power Corp., Lid. 
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Forming of Aluminum 


(Continued from p. 166) 
Almost equal in formability are the 
heat treatable alloys in the as- 
quenched condition, providing the 
work is done soon after quenching. 


Refrigeration holds such quenched 


alloys in highly ductile condition for 


a long period of time. 

The formability rating of strain- 
hardened alloys is determined by 
two things; first, the chemical com- 


position of the alloy and, second, the 
degree of strain-hardening imposed. 
Commercially pure aluminum (25S) 
forms better in the strain-hardened 
condition than an aluminum alloy of 
the sare gage and with the same 
degree of strain-hardening. —Like- 
wise, an aluminum alloy with only 
one major hardening constituent 
forms better than an alloy with two 
or more, For instance, alloy 3S (Al- 
Mn) and C508 (Al-Mg) forms bet- 
ter than 4S (Al-Mn-Mg). The same 
holds true for 52S (Al-Mg) which 


Mahr Center 
Fired Rotary 


(MARR MFC 
MINNEAPOLIS. MIND 


Furnace 


MAHR ROTARY HEARTH FURNACES 
TEMPERATURE RANGE: 1400°—2300°F. 


For Continuous Heat Treating or Forging Operations 


SAVE in equipment investment and shop space. Heating billets for forging or heat treating 
on a continuous production basis means no interruption and no waiting with one charge 
while another is heating. Stock is charged and discharged continuously as the hearth 
revolves. One man can usually attend the furnace. Irregular shaped pieces are more 
easily handled. Stock always enters a high temperature, preheating zone. More stock is 
heated, per square foot of hearth, than in any other conti $s or stati y hearth furnace. 


Available Center or Tangentially Fired, Mahr Rotary Hearth Furnaces speed production, 
lower operating costs, and deliver a more uniformly heated product with less labor. Get 
the facts. Write for Equipment Bulletin No. 1000. 


Other Mahr Furnaces 
*  Continvouvs + Gas or Oil Fired 


1802 N. 2ND STREET 


Standard + Pusher + Batch «+ 
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MOAR MAN OPAC TOURING CO. 
_ DIVISION OF DIAMOND IRON WORKS, INC. =— 
MINNEAPOLIS, MINNESOTA, U.S.A. 


forms somewhat better than 4S even 
though its mechanical properties are 
considerably higher. 

Among the heat treatable allovs 
63S (Al-Si-Mg) with its lesser quan 
tities of hardening elements, forms 
better than its companion alloy 615. 
Likewise, K301, with its greater 
quantities of hardening elements, 
does not form quite as readily in the 
fully heat treated condition as alloy 
24S. Alloy 75S consists of several 
hardening agents and is particularly 
high in zine and is the most difficult 
of all to form and fabricate success- 
fully. However, recent developments 
indicate that this alloy (75S-T6) 
can be formed very nicely in the 
fully heat treated condition at tem- 
peratures of 275 to 300° F. without 
appreciable sacrifice in mechanical 
properties. In fact, any aluminum 
alloy can be formed more easily at 
an elevated temperature than at 
room temperature; however, exces- 
sive temperatures tend to encourage 
grain change and loss in strength and 
corrosion resistance. 

It must be remembered that cer- 
tain alloys, particularly those of the 
Al-Mg group, work-harden consid- 
erably faster than the others; such 
alloys should not be expected to 
draw as well as 2S or 3S which 
work-harden at a slower rate. 

Reynolds Metals Co. manufactured 
several sizes of medical chests for 
the Armed Services during the last 
war. The chests were to 
government specification using alloy 
528-O, with walls 0.091 in. thick 
and up to 12 in. deep. By calculat- 
ing the necessary blank size and fig- 
uring the percentage reduction from 
blank size to shell size, we obtained 
a reduction figure of approximately 
35%. This is not the maximum re- 
duction often obtainable with 52S-O; 
a 41% or 42% reduction should be 
possible. However, in order to pro 
duce al shell to such a reduction mW 
this type of draw, the metal must be 
produced with physical properties 
and hardness on the minus side of 
established typical values. In other 
words, the maximum degree of ac- 
complishment obtainable in drawing 
or in any other forming operation is 
as much a metallurgical problem as 
it is a tooling problem. Closely con- 
trolled metal must be produced for 
the deeper shells or they will, of 
necessity, have to be made in two 
draws. If the alloy used were 25-0, 

(Continued on p. 170) 
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Higher lower costs, job 
Blastmaster you all three! 


These firms proved these claims for Pangborn Blastmaster Barrel! 


Users of the Pangborn Blastmaster Rotosiast" Barrel know that Blast- 
master’s exclusive features pay off in better, faster, cheaper cleaning! They 
praise features like the abrasive-tight door that prevents waste...the automatic 
throw-out torque arm that protects machine and operator ...the work conveyor 
that will not clog or pinch... the easy-to-adjust conveyor take-up. And Blast- 
master incorporates the famous Pangborn Rotostast that does a better job 
and saves you money by saving you time, labor, space, power and tools! 

Whatever aspect of blast cleaning interests you—quality, speed, economy, or 
all three—find out more about the Pangborn Blastmaster Barrel. Available in 
4 sizes—3, 6, 12, or 18 cu. ft. capacities. For more details, write for Bulletin No. 
223 to: PANGBORN Corp., 1800 Pangborn Blvd., Hagerstown, Md. 


OVER 28,000 PANGBORN MACHINES 


SERVING INDUSTRY Look to Pangborn for the latest 


developments in Blast Cleaning 
and Dust Control equipment 


BLAST CLEANS 
CHEAPER 


with the right equipment for every job 


Douk ed eaning 4 331/3% cut 
verside Foundry Co., Wrig Wis., plus lower electrical costa Loe Cal. 
72 “goto IN 
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~ 
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Forming of Aluminum 


(Continued from p. 168) 
35-0 or C508-0, it would probably 
« possible to draw the deeper shells 
single 


im oa without the 


necessity of exercising such precise 


operation 


metal control or addi 


resorting to 
tional processing operations, 
The limiting factors then, in deep 
drawing, are the physical properties 
of the metal as 
mill, Jf they are 
values, the 
work 


received from the 


above typical 
accelerated degree of 


hardening 


during the actual 


shell will 
pronounced effect on the result. 


Stretching is a forming operation 


drawing of the have a 


that is being increasingly employed, 
particularly for parts of aluminum 


Its one 


sheet and shapes 
is the 
sive spring-back. 


big ad 
vantage elimination of exces 
In stretch-forming 
shapes it is ideal if every fiber in the 
part can be stressed in tension, thus 


avoiding 


any wrinkling; however, 


this is usually impossible so provi 
sion must be made in the 
block confine the 


metal that is subjected to compres 


forming 
to support and 
sive stresses. 

The usual procedure in  stretch- 
forming is to apply an initial stress 
in the elastic 


range in the original 


shape, and follow this by 


a higher 
stress in the plastic range as the con- 
tour forming progresses. A uniform 
and steady forming stress gives the 
best but it is 


necessary to 


results sometimes 


apply a final setting 


Maximum stretcher stresses 


stress. 


@ BIGGER LOADS 
@ FINER FINISH 
@ LOWER COSTS 


Globe tilting barrels save labor 
and time because they will take 
bigger loads and finish them 
faster. In many instances use of 
Globe Precision Barrels has elim- 
inated costly hand operations. 
Globe's exclusive “work shifting” 
bottom gives complete agitation 
for uniform high-quality work. 

Low speeds for non-ferrous and 
plastic parts assure quality finish 
without scratching or marring. 


1250 WEST 7éth STREET 
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Available in 
Kiln-Dried Maple 
or Steel Shells 


FREE EXPERIMENTAL SERVICE 


Hupp’s experimental laboratory is 
at your service. Send samples of 
parts to be processed and finished 
part. Hupp will analyze your finish- 
ing needs and make cost-saving 
recommendations. No charge or 


obligation. Write Today. 


“Lose STAMPING DIVISION 


CLEVELAND 2, 


INDUSTRY sin CE 1982 


are always at the jaws; therefore, the 
at somewhat 
Since the stretch 
forming is done in the plastic range 


actual forming is done 


lower stresses. 


extreme care must be emploved 


where this range is small. In most 


jobs a combination of bending and 
definite 


stretching is worked to a 


advantage. Stretch-forming causes 
in the length of 


and consequently a decrease it CTOSS 


an merease a part 
section. Stretch-forming semi-hollow 
or irregular shapes generally requires 
flexible fillers to 
distortion of the 
particularly if close 
necessary, 


the use of avoid 


excessive part, 


tolerances are 


Tube forming is another type of 
but, 
few 


forming that is in extensive use; 


unfortunately, there are very 


dependable data published on min- 


imum bend radii for the various 
available aluminum alloys. — Trial 
and error methods still prevail. 
Generally speaking, alloys having 


the greater stretch properties, which 
also have the necessary requisite to 
absorb compressive stresses, will 
form on smaller radii; however, the 
thinner the wall thickness the 
difficult the form. 


Smaller radii and better forming can 


more 
tubing is to 


be accomplished on conventional 
tube forming machines than 


by hand-forming methods. 


pow er 


Chromium - Nickel Steels 
Alloyed With Nitrogen* 


I view or its beneficial effect on 
the properties of a variety of al 
loy steels, the use of nitrogen as an 


alloying element is constantly in 


creasing. The object of this research 
was to investigate the following fac 
tors: (a) The 
that 
the steel without impairing the qual 
ity of the 
ratio of 


maximum amount of 


nitrogen can be absorbed by 


ingot or casting, (b) the 
nitrogen in the charge to 
that retained in solid solution, and 
(c) the loss of nitrogen in the liquid 
steel as a function of the melting 
procedure, 

A steel with 17% Cr, 10% 
Ni, 0.1% C molybdenum 


was prepared in an induction fur 
pre] 


about 


and low 


Continued on p. 172) 


*Digest of “The Problem of Mak- 
ing Nitrogen-Alloyed Chromium- 
Nickel Austenitic Steels”, by V. I. 
Prosvirin, N. S. Kreshtshanovskiy 
and R. # Zaletayev Va, Lite ynoe Proi- 
zvodstvo, 1952 _ No. 9, p. 22 to 23. 


| Controls Tumbling 
Fy 
HUPPICORPORATION: 


HOT PRESSING 


SHELL MOLDING 


“In Production” — with Minimum Investment ---------.--------0+--000, 


AJAX-NORTHRUP 
Converter-Operated 


FURNACES 


The 20 kw. converter will melt 17 pounds of steel in 40 minutes. Maximum 


capacity is 30 pounds of steel or 60 pounds of bronze. The larger 40 kw. 
unit melts faster, will handle up to 50 pounds of steel. The 6 kw. unit melts 
a pound of steel in 8 minutes. Controlled temperatures to 4500 deg. F and 
higher make these furnaces ideal for sintering and hot pressing carbides. 


Ajax-Northrup converters are compact and self resonating. They require 


no special foundation or wiring—and they're certified to meet F. C. C. 


regulations. 


Thousands of these units are in daily use. Many of today’s prominent 20 KW 
industries actually got their start with an Ajax-Northrup 20 kw. converter. CONVERTER 
Write for bulletins. 


AJAX ELECTROTHERMIC CORPORATION 
Ajax Park, Trenton 5, New Jersey 


Associated Companies 
AJAK ELECTROMETALLURGICAL CORP 
AJAK ELECTRIC FURNACE CORPORATION 
AJAX ELECTRIC COMPANY. INC 
Since 1916 AJAX ENGINEERING CORPORATION 


DUCTION HEATING [i 
MELTING 
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CARBIDES = PRECIOUS METALS 

* 

| 


Guaranteed from 
FURNACES - OVENS - DRYERS 


for military production... 


Whatever your heat process prob- 
lems in plant conversion for military 
production, CONTINENTAL has the 
answer. 


CONTINENTAL jobs begin with 
analysis of the requirements, then 
the selection and development of 
proper methods for greatest results. 
Finally follows the design, the build- 
ing, and installation of the equipment 
including necessary work-handling 
accessories and control devices — 
delivering a COMPLETE UNITIZED 
PRODUCING PACKAGE with results 
guaranteed. 


The broad experience of ConrtI- 
NENTAL Offers you a prompt, sure 
solution to your change-over pro- 
gram. 


CONTINENTAL INDUSTRIAL ENGINEERS, INC. 
176 W. Adams Street, Chicago 3, Illinois 


District Representatives: 


Ridgewood, N. J. * Indianapolis * St. Lovis * Detroit 
Cincinnati * Milwaukee * Cleveland * Pittsburgh 


PLANNED MILITARY PRODUCTION 
Write for Booklet No. 127 


Chromium - Nickel Steels 
Alloyed With Nitrogen 


(Continued from p. 170) 

nace from clean low-carbon scrap 
ferrochrome of 0.04 to 0.12% C, 
electrolytic nickel, ferromolybde- 
num, and the usual additions. Ni 
trogen was introduced nitrided 
ferrochrome (0.04% ©, 65% Cr, and 
2 to 3% N). This was added in 
small portions underneath the slag, 
shortly before teeming and with 
bath temperatures at 2770 to 2800° 
F. Higher temperatures should be 
avoided because the solubility of ni- 
trogen in the chromium-rich bath 
increases rapidly with temperature. 
Since only a limited amount of ni- 
trogen can be retained in solid solu 
tion, the excess is liberated as a gas 
during solidification, causing poros 
itv. With high nitrogen in the bath, 
not only the top portion but virtu 
ally the whole ingot is full of pores 
and blowholes. 

About 40 ingots were cast, and 
samples taken from the same post 
tion of each were analyzed, When 
the charge contains 0.5% N, a little 
more than half of it is retained in 
the solid steel in’ solution. This 
figure remains constant at about 
0.3%, even if the nitrogen in the 
bath is increased to 1.5%. With 
higher nitrogen in the bath, the in- 
gots were invariably porous. The 
optimum nitrogen content for steels 
with 15 to 17% Cr is 0.15 to 0.20% 
or about 1% of the chromium con 
tent of the steel. 

To assess the loss of nitrogen 
caused by temperature and time, a 
larger ingot with 0.28% N was cut 
into smaller specimens and these 
were remelted individually in’ the 
same induction furnace. Each ol 
the sample melts was then brought 
to a different temperature between 
2550 and 2820" F. and held for 5 
to 30 min. before pouring. After 5 
min. at 2550 and 2820" F., the ni- 
trogen content fell from 0.28% to 
0.26 and 0.23%, respectively. After 
30 min. the figures were 0.23 and 
0.21%. It can be thus concluded 
that reasonable differences in melt 
mig practice do not lead to a signifi 
cant loss of nitrogen in the metal. 

Apparently, the large proportion 
of chromium allows the bath to re 


tain much more nitrogen in solution 


MAN UFACTURERS-ENGINEERS—C ONTRACTORS FOR OVER A QUARTER OF AC 


N. H. Pot akowskt 
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FURNACES SPECIAL MACHINES 


Some of Mueller Brass Com- 
pany'’s products made from 
DEF-melted alloys. 


In this nose-tilting, 1000-lb. capacity Detroit Rock- 
ing Electric Furnace at Mueller Brass Company, 
alloys are changed from heat to heat. Yet it melts 
and pours about 11 tons of billets every 24 hours. 

It's a good example of the versatility and fast- 
melting characteristics of Detroit Rocking Electric 
Furnaces. Each heat produces a billet of precisely 
controlled analysis. Rocking action of the furnace 
makes most efficient use of the heat from the in- 


DETROIT ELECTRIC FURNACE 


Il tons of copper alloy billets 
from this furnace every 24 hours 


direct arc, guarantees homogeneity of metal. High 
quality metal means fewer rejects, better products. 


Detroit Electric Furnaces, in capacities from 10 to 
8000 Ibs., are outstanding producers for both 
ferrous and non-ferrous metals. Outline your re- 
quirements and we'll give you complete informa- 
tion to bring new efficiency to your metal melting. 
Write today! 


DIVISION 


KUHLMAN ELECTRIC COMPANY, BAY CITY, MICHIGAN en > 
Foreign Representatives: in BRAZIL—Equipomentos Industrios, “Eisa’’ Ltd., Sau Paulo; CHILE, ARGENTINA, 
PERU and VENEZUELA: M. Castellvi Inc., 150 Broadway, New York 7, N. Y.; MEXICO: Cia Proveedora de 


Industrias, Atenas 32-13, Apartado 27A3, Mexico 6, D. F., Mexico; EUROPE, ENGLAND: Birlec, Ltd., Birmingham. 
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Variation of BRITTLE STRENGTH 
and YIELD STRESS at 
Low Temperature of 1020 Steel 


Stress in Ibs. per in? x 10-* 


Temperature in °K. 


1020 Steel at 61.5°K. 


METAL PROGRESS; PAGE 174 


A need for measurements of brittle strength as a func- 
tion of temperature prompted the results shown in the curve 
above. Several samples of hot-rolled 1020 steel were tested 
at various temperatures in the interval 12°K. to 61.5°K. All 
exhibited brittle fracture with no reduction in area. At 
75°K., however, a definite yield point was observed and 
the increase in length before rupture was unexpectedly large. 
Several additional specimens were broken at temperatures 
lying between 61.5° and 75°K. The results indicate a sharp 
transition ‘neor 61.5°K., below which no reduction of area 
occurs and above which the reduction of area increases 
rapidly as the temperature at which the sample is broken 
rises above 61.5°. 

The ADL Collins Liquid Helium Cryostat, by providing 
test chamber temperatures from ambient to —271°C., makes 
many research projects like this possible. Superconductivity, 
resistance minima in metals at low temperature, and thermal 
conductivity are a few of the studies utilizing the ADL Collins 
Cryostat, the basic tool of a new research frontier. 


For further information request Bulletin MP 9-1 
including details of the Collins Helium Cryostat and a reprint of “Fracture ond 
Yield Stress of 1020 Steel at Low Temperatures” by A. S. Eldin and S. C. Collins, 


ARTHUR D. LITTLE, Inc. 


Mechanical Division 


30 MEMORIAL DRIVE + CAMBRIDGE, MASS. 


Corrosion of Spot Welds 
in Low-Alloy Steel” 


PRUCTURAL spot welds. such as 

those used widely in fabricating 
railroad equipment, are subject to 
corrosion from service environments, 
requiring preventive measures to 
avoid premature failures. basic 
knowledge of corrosion phenomena 
in spot welded joints of low-alloy 
high-tensile steel and an evaluation 
of the beneficial effects of protective 
weld sealers will help to prolong 
service life of such equipment, 

Service failures of structural spot 
welds from atmospheric corrosion 
usually are represented by a plug 
tvpe failure, although occasionally 
they may fail by shearing at the 
faving (that is, mating) surfaces of 
the joint. The cause of this difficulty 
is inadequate joint preparation and 
improper maintenance. 

Superior corrosion resistance of 
spot welded joints in low-alloy high 
tensile steel can be demonstrated 
readily by comparative atmospheric 
corrosion tests of both spot welded 
and riveted joints in low-alloy steel, 
copper-bearing mild steel and plain 
mild steel. An advantage of this en 
hanced corrosion resistance is shown 
by the much better adherence and 
lite of protective coatings. 

Unprotected low-alloy steel joints 
without any spot weld primer o1 
sealer, may start to crack at the edge 
of the welds after one vear of atmos 
pheric corrosion, and fail completely 
after 3'2 vears of exposure. With a 
proprietary sealer in the joint, the 
start of corrosion cracking is re 
tarded bevond 442 vears. The ulti 
mate in protection is the use of both 
spot weld primer and sealer in each 
joint, plus a tempering treatment in 
the spot welding machine. Other 
approaches are to design the joints 
for automatic submerged-arc weld 
ing or mash-seam welding to elimi 
nate lap joints. In some applications 
the use of more corrosion resistant 
materials mav be the answet1 

Mechanism of the corrosion proc 
ess resulting in the failure of low 
alloy steel spot welds encompasses 
many factors, among which is the 
effect. of corrosive solutions which 

Continued on p. 176 

*Digest of “Corrosion of Struc 
tural Spot Welds”, by B. Karnisky, 
Kinelski and E. Gruca, Welding 


Journal, Vol. 31, October 1952, p. 
903-916, 
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HIGH-TENSILE STEEL 


High Strength 
with Excellent 
Cold -Forming 


Properties 


keep Your SCRAP MOVING TO YOUR DEALER 


DECK HINGE 


N-A-X HIGH-TENSILE, having 50°) greater strength than 
mild carbon steel, permits the use of thinner sections 

resulting in lighter weight of products. It is a low-alloy 
Steel possessing much greater resistance to corrosion than 
mild carbon steel, with either painted or unpainted surfaces. 
Combined with this characteristic, it has high fatigue and 
toughness values at normal and sub-zero temperatures and 
the abrasion resistance of a medium high carbon steel— 
resulting in longer life of products. 


N-A-X HIGH-TENSILE, with its higher physical properties, 
can be readily formed into the most difficult stamped 
shapes, and its response to welding, by any method, Ts 
excellent. Due to its inherently fine grain and higher hard- 
ness, it can be ground and polished to a high degree of 


lustre at lower cost than can mild carbon steel. 


Your product can be made lighter in weight . . . to last 
longer . . . and in some cases be manufactured more 
economically, when made of N-A-X HIGH-TENSILE steel, 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division r Ecorse, Detroit 29, Mich. 


Specify 
NAX 
for 
: 
| 
») 
> 
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LINE UP 


THREE” 


BEHIND YOUR 
PRODUCTION 
FOR 


FORMINGS 
STAMPINGS 
WELDMENTS 


A three-way produc- 
tion powerhouse 
geared for your spe- 
cial needs, whether 
for government or in- 
dustry. In all sizes, 
shapes and types of 
metal. 


Call Brandt if you're 
looking for a produc- 
a tion boost... 


Send for 
this helpful 
facilities 
folder. 


Baltimore 30, Md. 


Mi 
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Corrosion of Spot Welds 
in Low-Alloy Steel 


Continued from p 

mav drain and collect at spot welded 
joints. ‘This involves not merely the 
dissolution of the metal at the joourat 
by chemical attack, but even more 
seriously the destruction of certain 
protective and caulking com 
pounds It can be demonstrated 
that a dilute acid solution will not 
penetrate into a welded joint sufh 
cienth to corrode the spot weld 
periphery without first) weakening 
thi parent metal to the oft 
failure However, once the protes 
tive coating at thie edut ot the yout 
is destroyed, ordinary atmospheri 
exposure can produce sufficient cor 
rosion in. the to failure 
of the welds 

Once rusting has begun in the 
joint, moisture can be retained tor 
long periods ot tine Phe actual 
process of corrosion in the joint i 
most likely by an ox gen Concern 
tration cell action The moisture in 
the rusting joint is saturated with 
oxvgen at the outside, low in oxvgen 
insic Phe metal in contact with 
the solution at the low oxygen con 
centration pout is anodic to the high 
oxygen concentration portion and 
therefore Ccorrodes preterentiall 

Wetting and drving accelerate 
spreading of the joint Phe rust 
formed during wetting « \pands und 
hardens curing drving. so that the 
jomnt is spread t Slight amount 
heat wetting penetrates further into 
the jomit Phas a thin, hard weed 
of rust drives itself up to the spot 
weld Low-alloy steels form a hard 
tivht rust which is a prin reason 
for their good resistance to « 
However, this properts is 
inside a joint because of the extra 
pressure developed 

small zone of partial fusi 
commonly called the corona tusion 
zone, exists around the 
periphery it the faving surfaces of 
the yout | \panision of the re 
sulting trom the wedge of corrosion 
products readily, cracks the corona 


fusion zone, the resulting sharp notch 
| 


providing entrance inte the weld 
Concentrated stre ‘ if 
this location, combined witl 

develop i stre 
corrosion crack It the tresse ire 


cle veloped bys thre if 


Continued at bottom of p 149 
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BALTIMORE _ | 
CHARLES T. BRANDT, INC. | 


Surface seale ana cracks must be removed from 
steel slabs and billets before are rolled. 
*K Years avo that was a serious bottleneck in steel 
production. 
In 1930 Linpe started to break this bottleneck 
with the introduction of oxygen scarfing., By LOLS the 
cost of searting had been reduced by Linpe-ae veloped 
REDUCES rege COST improvements to a fraction of former costs, 
And vet.although other operating costs reased. 
SERVICE still found wavs to reduce scarting costs. By 1951 


OF OXYGEN through additional improvements in technique and 7.4 


ment—costs had been cut below those of 1945 Ivy another 20 


In one operation alone. the hand-searfing of Sivenificanthy. they closely mateh the total cost of the 
slabs. LInDE customers are today realizing savines of oxveen for the operation. Regardless of the amount of 
more than a million dollars a vear. over and above the oxveen vou need oor the industry in whieh vou use 
already greathy reduced costs of just a few vears ago. it find out how Linpe Oxycen plas Linpe Servics 


These savings result) from current LINDE SERVICE. can help you save time and money, 


- LINDE SERVICE i< the unique combination of research, 
engineering. and over JW years of accumulated know-how 
that is helping LINDE customers save moneys and improve 
production in their uses of oxvgen and oxy-acety lene 


LINDE AIR PRODUCTS COMPANY 
Division of UNION CARBIDE AND CARBON 
bast tnd Street New York 17. N.Y 
Othees in Principal Cities 


In Canada: Dominion Oxygen ompans, Doronte 


j 
a 
processes, 
‘ 
Trode-Mor 
4 
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As an economical 
source of nitrogen 
and hydrogen 
for annealing 


non-ferrous wire . 


Cylinders are easily handled... 


take up minimum of working space. 


For annealing fine non-ferrous wire, 
The Nesor Alloy Products Company 
uses Du Pont “National” Anhydrous 
Ammonia as a dependable source of 
hydrogen and nitrogen. Dissociation 
of one 150-pound cylinder yields 5100 
cu. ft. of hydrogen, and 1700 cu. ft 
of nitrogen. The controlled atmos 
phere produced with these gases is 
used effectively for a wide range of 
metals, including nickel, Monel, stain- 
less steel, brass and bronze. 

The high purity of Du Pont “Na 
tional’ —99.99°; Ammonia— makes 
possible a more inert: atmosphere. 


Fine, non-ferrous wire being uncoiled 


and entering the annealing furnaces. 


The Nesor Alloy Products Company 
uses Du Pont “National’’* 


ANHYDROUS AMMONIA IN CYLINDERS 
—99.99% PURE AMMONIA 


There are fewer shutdowns for re 
moving oil deposits from catalysts 
And Du Pont 
“National” cylinder ammonia is con 
vement to handle . . . takes up little 
working and storage space. 

Du Pont ‘National’ Anhydrous 
Ammonia is always uniform, always 


used in dissociating. 


dependable, always dry—with a 
moisture content of less than 50 parts 
per million. It is immediately avail- 
able from distributors and stock- 
points conveniently located across 


the country. 


DU PONT 


ANHYDROUS 
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AMMONIA 


du Pont de 
Inc.), Polychemicals 


Nemours & Co. 
‘ Wil 


mington 98, Delaware 


DISTRICT OFFICES 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn Street, Chicago 3, Illinois 
818 Olive Street, St. Louis 1, Missouri 


REG. U.S. pat OFF 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


CHEMICALS PLASTIC 


? 
| 
! 
i . 
a | 
| 
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CALIFORNIA 
Los Angeles 


COLORADO 
Denver 
CONNECTICUT 

Waterbury 


Washington 
FLORIDA 
Jacksonville 
Miarmm 
Tampa 
GEORGIA 
Atlanta 
IDAHO 
Boise.... 
INDIANA 
indianapolis 
IOWA 
Cedar Rapids 
Sioux City 
KANSAS 
Wichita 
KENTUCKY 
Loursville 
LOUISIANA 
New Orleans 
MARYLAND 
Baltimore 
MASSACHUSETTS 
Boston 
Fall River 
Holyoke 
MICHIGAN 
Detroit 
Flint 
MINNESOTA 
St. Paul 
missouri 
Kansas City 
St. Louis 
NEBRASKA 
Omaha 


NEW JERSEY 

Newark 

NEW YORK 
Albany 
Binghamton 
B’kiyn 
Buffalo 
Rensselaer 
Rochester 
Syracuse.. 


OHIO 
Cincinnat: 
Cleveland 


OKLAHOMA 
Oklahoma City 
Tulsa 
OREGON 
Portland 


PENNSYLVANIA 
Altoona “ 
Pittsburgh | 


RHODE ISLAND 
Providence 
TENNESSEE 
Chattanooga 
Knoxville 
Nashville 
TEXAS 
Corpus Christ: 
Dallas 
El Paso 
Houston 
San Antonio 
UTAH 
Salt Lake City 
VIRGINIA 
Norfolk 
Richmond . 
WASHINGTON 
Seattle 
Spokane 
WISCONSIN 
Milwaukee 
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DISTRICT OF COLUMBIA 
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Holloway Oliwier 
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Induction Heating for Better Gears 


Continued from p 110 are ty pic al of the parts in reguhat 
Distortion is held to a minimus production Figure 2 at left shows 
with this treatment. We have some the blank heat treated to Rockwell 
distortion, but it is small enough that (26; center shows the transition 
it is not objectionable hAamination one from the body to the root 
showed a pitch line distortion of hardness here ranging trom €-36 to 
0.0002 to O.003 in depending on 3. micro at right shows the tooth 
the size ot the part strncture, this at C-4S to 
bore will change from 0.000 to about s reveals the depth of penetration 
0.003 in. small All bores do not of the hardness below the root 
change, but we have found that One word of precaution in con 
splined holes have almost no move nection with this method Working 
ment at all, We rebroach all bores vith such high electrical power and 
tor the gears a uniform: bore and the tact that there is te iftire 
ilo to make the bore concentric control means special care must be 
with the pitch line Nothing further exercised setting up the power 
is done to the pitch diameter atter output md time ovele 
induction hardening, largely because familiar with elevated t 
the distortion is not great enough to hould set up the jobs Onee thi 
be objectionable has been done. the automatic con 


The micrograph } th 110 trol will} the S 


Corrosion of Spot Welds in Low-Alloy Steel 


Continued from p 1,6 elect the rate. the 
rust. the crack enters the weld to true Of ipphied 
produce t Shewar-t if acl cept the case of 
ditional stre ‘ ine 1. the velds made with low cu 
cracking may circumvent portion rent \pparenth residual internal 
of the mug et to produce ‘ poe tresse resulting from the rapid 
In either. case cracking the weld ine high 
ly preferential ittaach tlon enoudl to tre 
the leony mothe crackine without am external tre 
(Corrosion fatigue probabl pla 

Rate of corrosion failure of the important part in the failure of port 
low-allon teels venerall IS propor velds in service iti p ibole 
tional to the size of the weld The to determine this in the Hesxural-type 
effect of an external str ipplied test 
i a bending Joad ha Continued on ISO 
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Corrosion of Spot Welds 
in Low-Alloy Steel 


( 


Combines the operating economies of 

large continuous furnaces with the 
flexibility of batch-type equipment. Positive, 
directed flow of furnace atmosphere through ih | a oe these dissimilar metals, there wa 
load, combined with the “heot capacitor’ no sign of corrosion cracking after 
assures rapid, uniform heating on dense, 
bulk-loaded parts and even on light case 
work. 


Continued from p 179 
In spot welds that youn 
1, the hig 


alloved weld on roe t ve duces thes 


ster to low illo 


of corrosion cr icking to some extent 
but does not prevent it However 


when fusion welding was used to join 


Vears of exposure 

Phe 17-vear research program bye 

linc! this ve port was instrument il in 
the deve lopane nt of specifications for 
eflective weld-through primers an | 


sealers Primers are defined as coat 
* mgs applic cd to sheet metal prior to 


spot welding which enable the 
PRODUCTION / to be welded without affecting weld 
5 quality and which offer corrosion 


inhibition to the coated faving sit 
faces Sealers are also ipplied prior 


act as ; scous b 
The Dow Furnace hes established to welding and a isa vi il 


production records in plants through- 

out the country. Forced, uniform quenching 
from atmosphere gives full hardness, reduces 
distortion, eliminates decarburization. One 
man can operate two furnaces with ease, 
producing as much as 1500-Ibs. of light case 
work per hour 


Fonderic, Georges Blane. research 
“si : 4 director tor the Foundry Institute of 
VERSATILITY brance wives his pPressions ot 


search in metallurgy in the | ». as 


ner preve Corrosion environ 
ments from reaching the faving sur 
haces Sealers likewise mia pron icle 
chemical resistance to corrosion 


4. H. Aue: 


Metallurgical Research 
in America” 


JANtany 1953) issue of 


acquired during the tours and con 
ferences connected with the @s 
First World Metallurgical Congress 
The first part of this lengthy review 


Whether it's gas cyaniding, gas car- 
burizing, clean hardening or carbon 
restoration work, the Dow Furnace is 


capable of processing a variety of parts 
having a wide range of heat treatments. To 
demonstrate the close tolerances of heat 
treatments, send us samples of your own 
parts for processing 


COMPFISES a We dese rip 
tion of the « jHipment cond general 
aims of the mumerous laboratories 


whie h thie group visited BI 


concludes with a summary of the 


problems mvestigation 


AT LOWER COSTS the veneral plan of operations 
attach While hie makes no clit 


comparison between Amer 
Reductions in direct labor, material handling, 


machining and cleaning costs, coupled with im- French methods, it may be 
proved quality, have resulted in savings amortizing that the bulk of his comunents 
the original cost of the Dow Furnace in a few 
months. Gas cyanides for Y% to “a the cost of 
liquid cyaniding 


about matters wherein notable dit 
ferences exist in the two countris 
He notes a considerable tmournt 


of “disinterested scientific search 
FIRST 

MECHANIZED BATCH-TYPE 
CONTROLLED ATMOSPHERE FURNACES = d 

12045 Woodbine Ave. + Detroit 28, Michigan 

KEnwood 2-9100 3951-3264. 


Continued on p. 182 
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RS The Fable of 


Mat and the Fox” 


carries a lesson for 
Cutting Fluid users 


The Fable... with apologies to Aesop! 


wey SP | am so smart”, bragged the Fox to the Cat, 

“that I know a hundred tricks to escape a pack of dog 
“Alas”, said the Cat, “I know but one way of escape 

“Poor you, too bad you're not as clever a | the 


Fox answered, scornfully. 


Just then a pack of hounds came over the hill headed 
iss right for the Cat and the Fox. The Cat took to a tree, it 
. lone, but sure, way of escape. And, the Fox? Despite its 
hundred tricks of evasion, it was finally caught and killed. 


The Lesson.... 


Like the Cat in Aesop’s fable, a cutting fluid cutting fluids best qualified to meet your re- 
that best meets a given set of conditions will quirements, D. A. Stuart Oil Co. saves you 
prove most successful in the long run. \ cutting time, money and materials, gives you the 
fluid designed to do a hundred jobs may not be optimum relationship between finish, tool life 


the best answer to any. By recommending the and output on every machining job. 


More Than a ‘Coolant’ is Needed 


p.A. Stuart (Jil co. 


EST 1865 


ond mail to D. A. Stuart Oil Co. Lid. 
2743 S. Troy St., Chicago 23, III. 


for your copy of ‘More Than a Coolant is Needed” 


4 

LIMITED | 


Nome 


TIME-TESTED CUTTING FLUIDS AND LUBRICANTS 


2743 5S. Troy St., Chicago 23, Ill. — 
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TOOL ROOM COMBINATION 


FOR YOUR HEAT TREATING OPERATION 


A low cost furnace combination for scale-free heat treating. An atmosphere 
generator supplies a protective atmosphere to the preheat and the high 
temperature furnaces. Furnace temperatures are automatically and accu- 
rately controlled. A portable sectional quench tank is arranged for both 


brine or oil quenching. 


TEMPERITE Used for tempering, drawing, and annealing where tempera- 
tures up to 1350 F. are required. A high speed fan forces the air 
to circulate around an alloy baffle and into the work chamber assuring 


rapid and uniform heating. 


TREET-ALL An all purpose furnace with a maximum operating tempera- 
F. Gas tight construction and an alloy muffle permits 
the use of the usual types of controlled atmospheres. A roll-away 
quench tank is housed in the furnace stand. 


ATMO-GEN Provides 75 C.F.H. of high quality low cost cracked ammonia 
atmosphere. The unit is simple to operate; push the start button and 


ture of 1850 


set the gas flow. 


SPEED-TREET Used to heat treat high speed steels. Built to operate 
continuously at a maximum temperature of 2600 F. A gasketed 
door sealing against a ceramic muffle permits the use of a protective 


atmosphere. 


If you desire, any unit of this combination can be furnished separately. 
Send today for more information. Bulletin 1147. 


HEVI DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES excrusivery 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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Metallurgical Research 
in America 


Continued from p. [SO 


ind told it 
vrowing constant] This is within 
the realm solic state 


phivsical metallurgs the thermod 
namics and equilibrium of refining 
reactions, heat How ind retractor 


materials and stirhace 


related to corrosion Hk ilso call 


attention to the large 


more ‘applied research” such 
things us Creep resistant magnesium 
and aluminum alleys, boron steel 
sph roidal iron and titanium. Fabs 
Caution processes especial weldin 


engage large numbers of researcl 
ers. Much « \perimentation on met 
allurgical processes Is mie done on 
a pilot plant scale From here on 
the words are Me 

Work Methods — It is obvious that 
greatly diversified methods must. be 
applied to this great) variety of 
problems. No generalization can be 
made on how the various problem 
are initiated because of the diversity 
of the organizations. Sometimes most 
of the initiative is lett up to the re 
searchers in others in elaborate 
svstem of Committees sets ip cle 
tailed programs and time schedules 


In those organizations specializing 


in research, the program Is ont 
according to thre requirements of 
the sponsors financing the work 


However these organizations also 
undertake important dines of stud 
on their own initiative In depart 
ments maintained by manufacturing 
COTPOTations the programs tre’ 
ally established by conterence bx 
tween the research director, the pro 
duction nianagement and the sale 
depart hit 

Certain laboratories do mot distir 
ouish so much between imental 


and applied reese is between 


long-term work incl short term rk 
Never ih pr neiple IS short term 
work assigned to researchers 


have responsibility for long-term 
work who really need freedom 
hardly compatible with the execu 
tion of daily chores whose cadence 


1s altogether ditherent It sometime 


appre ns also that a mew material o1 


piece of advanced equipment might 
bye assigned fo one rese wr to see 
what hie can determine STLOCOSSIVE 
experiments without being restricts 
tor prog nt 


‘ 

i} 
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Group \perimentation — One 
e rout thre thted States by the 


rtat ‘ 


GCTOUD 


ty Thies entire personne! 

Ite part ith stuchies ola 
ential r semi-industrial charactes 

t ih experience ind 


ried View Lxvperimentation 


evel Of nehusions 


Of Various 


factor i il results 


hit of Hhicient breadth so that 


lly prove 


Le rea to start all over again 


suspected 


NeASUTING apy “MULTIPLE UNIT 
ti ili if Known A MUFFLE FURNACE 


enon he can ftey iscovel / For Temperatures to 1850° F 
sly unnoticed mechanism o1 For drying precipitates, 
ash determinations, tu 

‘ emed to bye 


sions, agnitions, 


metals and alloys, enamel 


| merate on these line consid ing, heat treating, and 


experimental test 
work, Available in 
four standard sizes 


Write for Bulletun 


rm tlre ire mist) 


thre woid trial ids error and 


result te rouble when transter 
| Practice oral thes 
product r processes that 


vould 


kKxecution of \periments — Divi 


thee Vor the person 


reser 


For 


\ 
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“MULTIPLE UNIT" 
TEMPERING FURNACE 


high 


ited 


Temperotures to 1250° F. 


speed centrifugal fan 


m the rear of the 


heating chamber supplies 


ited lation ith i ire 
Worit 
ior extrapolation 
LAB 
hi ‘ coded 
tits the American re 
‘ ircl trey ent} one of never 


tal enever thes eon 


rapid and unmitorm heat 
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es and battle / 
\ ren ed . 


Bulletin 


HEVi DUTY 


“G-05-PT” FURNACE 


Des 


ath 


For Temperatures 
to 2600° F. 
gyned for operation 
gh temperature with 
th 1 
phere. Heating ele 
ire Sihicon 


the 


the stat even when that 


( on IS 
MILWAUKEE 1. 


WISCONSIN 


and 


ELECTRIC EXCLUSIVELY 
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Metallurgical Research 
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Continued from p. 183 

ratory or in neighboring laboratories 
duplicates of the same EXPENSiVve 
pieces of specialized ipparatus 

Laboratory Equipment — Material 
put at the disposition of the research 
worker is usually very abundant 
almost evervwhere far trom dread 
ing a waste of material — evervone 


wants to avoid loss of time resulting 


OIL OR GAS FIRED FOR 
s OF HEAT TREATING 


from insufficient equipment 
Collaboration — Americans attach 
ALL TYPE prime importance to collaboration of 
the staff within the same institute 
collaboration among societies of a 
single group and the laboratories of 
this group ind even cooperation 
between firms within an industry 
We were particularly interested 


GASMACO furnaces are designed 


for long, trouble-free service on a 


in the attitude which management 
takes conce rhing attendance of the 


personne] at meetings, conferences 
wide range of applications 


THE GAS MACHINERY COMPANY 


Equipped to handle material of 
nearly any size or shape, they are 
ideally suited for forging, heat treat- 


ing, spheroidizing and annealing. 


Exclusive features of GASMACO 
furnaces are Silicon Carbide Tubes 
and Rollers which permit operating 
temperatures up to 2500° F., with 
fewer replacements. Complete con- 
trol of the furnace atmosphere is 
maintained. Annealing is accomp- 
lished without decarburization or 
scale in simple, inexpensive car, 
pusher, conveyor, chain or roller 


hearth type furnaces. 


All GASMACO furnaces are individually designed to fit your par- 
ticular furnace requirements and to assure maximum operating 
economy. It will pay you to investigate these furnaces for your 


next heat treating job. 


SALES REPRESENTATIVES 
LEWIS C. BAXTER McCONNELL SALES & ENGR. CORP. 


2207 Ashland Avenue 
Toledo 10, Ohio 


KLIKA-STRIEBEL CO. 
53 West Jackson, Rm 


2609 Central Avenve 
Birmingham 9, Alabama 


The Noble Equip. Co. 
P.O. Box 39 © LaGrange, Ohio 
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Designers 


Gas Plant Equipment and 
Industrial Furnaces 


THE GAS MACHINERY CO. (Canada), itd, 


HAMILTON ONTARIO 


and congresses outside the labora 
tory Certain of our British col 
leagues think that the present mil 
tiplication of such meetings wastes 
tinne But trom America we got 
quite a contrary answer 

The research director for a large 
industrial corporation, describing the 
pring iple s that guided his firm in the 
organization of its) research work 
declared that his main preoccupation 
was to make research workers will 
ing to talk freely to each other and 
to pool the results of their experi 
ence, their experiments, their proj 
ects and their methods of work 

The Mellon Institute attributes a 
part of its success to the exchange 
of views made possible by the pres 
ence the sare building of re 
searchers on different projects 

A large metallurgical group organ 
izes frequent meetings for the per 
sonnel of laboratories and of pl ints 
in spite of a wick dispersion of ac 
tivities geogi iphically moreover, its 
public ation polic Vis very liberal, the 
management considering that tech 
nical magazines are still the best 
means Of communicating research 
results to men in the plants 

Research personne | in laboratories 
maintained by industrial « orporations 
are in contact with the firm’s com 
mercial represe ntatives and so have 
an idea of what the consumer wants 
From this comes truitful suggestions 
for laboratory work 

Continued on p. 1S6 
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TOOL STEEL 
Super Shock-Resisting 
.-- Versatile, Too! 
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BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 
sold by 


bration. Zxport Sethichom Steal Expoit 


All of the chisels broke in service at the sharp 
change of section. While thi 

it does 
failure 


heot treated 


s is classed as o me 
chanical error how how improper design 


can cause 


may be 


» matter how carefully a tool 


Chisel Breakage Cured 
by Undercutting Shanks 
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BEARCAT DRIVES 27 TIMES MORE HOT RIVETS 


job that calls for 


good 


tool stee 


drove 


tl 
Here's one example of what Bearcat can d na pehunevea ection m the shay ih 
both shock-resistance and 
hot-work properties. This typical rivet set, made a te j , 
from Bearcat, drove 43,094 rivets and was still ir \ 
condition. Rivet sets made trom carbor 
fitions 
an average of only 1566 rivets betor ! “e 
required 


recupping was 


=; THE BETHLEHEM TOOL STEEL ENGINEER SAYS: 
High-Carbon Tool Steels Can Be Carburized 


f the unused chisels were salvaged by having 
er 'g | the shank » that a 2 
j we fat? rce of the trouble 
these chisels gave 
Th har honae section was 
3, stre we t ter distributed 


; 
the Pace Court Bethiches produce 
J tor hot henders, b dies. 
Ma 
Pypieal anal 
our request to 
Here's a brand-new tool steel that we've 
develop overt Thre ‘ eral 
here  shoek-re tines hot-worl 
v 
\ 
3 
AA a 
Mow that earhu THe ‘ ‘ Ti hank shows the tre raiser, caused by 
th the } ‘ t the the lack of sulRcient radi where the milled hene 
‘ ‘ ection meets the + ind section 4 
our Lel H. which contains 1.55 pet 


M \| . | R h Om Secrecy would profit onl whereas estimated appropriation 
eta urgica esearc mall number of producers: the sane industry have little more tha 
in America work would then have to be done bled However. the sums 
simultaneously in several localities by certain 


COrpor tions are 
Continued from p. ISd4 Finance The extent of present 


means niggardly According 
inspection visits, alway research in the United States in eminent French authorit it 


eloome with no thought of recip olve financial proble mis 


rare for large American chiterprises 
| treatment, are also a manites According to a report in National to allocate 5 or 6% of thei buduet 


tation of this desire to establish con Science Foundation. sums spent an to research and to. ¢ 1 this 
tacts between various vroup the United State tor research have enormous percentage 
tate of mitigates thre more than tripled in the last 10 vears 


element ot cost price thre 
drawback that could result) from part 


ly otic category a retooling 


inet 
ecretive research done b pr ite in this research hia Cooperative research achieves 


Organizations in a Competitive econ increased seven-ftold since 1941 alongside of private research, wl 


the Americans consider 


ke to production namely, a proper 
proportionality between tree 
tition cooperation pro 
fessional level Thue considerable 
advances made in the course of re 
cent vears by institutes specializing 
in research proves actually that) in 
the United States research pa 


Radioisotopes in Metallurgy” 


PPLICATIONS of tracer techniques 
have developed so rapidly in 
number that all can hope to do 
vive a few of the newer example 

Starting with the problem of raw 
materials, there is some hope that 
nuclear properties of metals then 
selves will assist in’ the concentra 
tion of metallic values from. ores 
An example is the ore of bervilium 
in Which the mineral bervl occu 
usually as large blue crystals which 
can be sorted ao method which is 
neither efficient nor economical, es 
pecially for United States) deposit 
manipulator —DYNA-GRIP—was engineered to handle shell billet Without the characteristic colon 
stock in and out of JET’S forge furnaces. Since bervilium: instantaneously 


, . emits neutrons when bombarded 
DYNA-GRIPS are moving more than ten tons an hour (with one opera- 


vomit ravs from rachis 
tor) every day in record-setting plants all over the country. 


DYNA-GRIP constantly-balanced manipulators are now available for 


i ‘ Isotope like Sh i thin stream of 
many industrial handling jobs. What weight do you want to move? 


lumps can be moved past this radia 
DYNA-GRIP moves weight units up to 500 pounds with balanced, tion, and an electronic circuit whiel 
precision pick-up, rotation and placement. will detect the emitted 


neutrons Can 
hick the piece 


How hot is it? 


ol rock foo ore 


Although racioisotope 
i vet been apphed directly tor metal 


DYNA-GRIP is water cooled. Forging temperatures won't taze it 


What shape is it? 


DYNA-GRIP will easily grab it, firmly hold it and smoothly move it production, they have pr 


‘ of vreat \ tlic ine the study 
There's a JEL engineered DYNA-GRIP for your job 


ition process flotation 


method of separation based on 


It’s a good bet to see JET 


*Divest of a paper 


den, Union Carbide and 


Laboratories, 
COMBUSTION, INC. | 
INDUSTRIAL FURNACES + EQUIPMENT ENGINEERS at American A eae 


Vancement ot 


7917 So. Exchange Avenue «+ Chicago 17, Illinois Dee. 29, 1952 
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radioactive 
metals 
at the 
ed “Twist of the Wrist 
ervstal \ 
wd 2 MI és DYNA-GRIP will solve your handling problem and speed up your 
production tor civilian industry or defense 


water-cooled DYNA-GRIP gives you the utmost in operator 
production. One man and a DYNA-GRIP can double your daily output 


Hon 
DYNA-GRIP has perfect builtin balance vives smooth, tireless 
iia handling ... glides around a complete circle 
ee DYNA-GRIP is controlled by handles similar to those on a motorcycle 
i) Operator is protected from excessive heat and quickly athains speed in 
transferring material. 
pper. In DYNA-GRIP is supplied in the proper balanced boom length tor each 
job, engineered tor high, low, or medium temperatures 
There's a JET engineered DYNA-GRIP tor your job 
dendrites | It’s a good bet to see JET 
recon 


COMBUSTION, INC. 


INDUSTRIAL FURNACES + EQUIPMENT ENGINEERS 
7917 So. Exchange Avenue «+ Chicago 17, Illinois 
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MERRILL Radioisotopes of ils be formed 
and mone wal the opportunity 
MATERIALS HANDLING 187 to grow beyond the very limited 


limited size 
DEVICES the property of magnets made trom range of about 7 micron 


won nickel md cobalt powders Whereas formerh 

plus a suitable carbon content. ce would de mipose in 

pend on the size of the individual mately 500° billion partic 

metal particles as well as the parti half of the weight of this powder 


cle size distribution This is partic would be composed of partic les too 
tlarly true for devices in the high large for use. radiant energy forms 
frequency and ultra high frecquene \ ibout 4000 billion particles trom: th 
field, such as radio and. television same pound of vape incl thee prob 
In the range of about 10 to 350 me tu lem of oversized partie les is) non 
aeveles. for example Irom party les existent The radiant energy whic! 


LIFTING CLAMP e \ having a diameter of 3 to 4 microns works this miracle may be oan 
or less perform satisfactorily beta, or ultraviolet radiation or hig! 


whereas partic les larger than about energy partic les from a radioactive 
cs 5 S microns are relatively useless isotope pl iced idjacent to the inlet 
One method of produc ing these tube or suspended within the ce 
fine powders is by the decomposi composition chamber 
tion of a metal carbonyl vapor in a Much of the recent ogress 
heated vessel into carbon monoxide stemmed from the availability « 
gas and finely divided metal \ proximately 100) different isotop 


‘ @ TWIN LIFTER large range of sizes depending on from the Oak Ridge National I 
the phe nomenon of nucleation and 


ratory In addition to upplving 


ervstal growth must be subse rithy topes for research, the laborator 


separated \ patent has recently irradiates samples of material 
been granted to J. M. Lambert (No plied by industry. and also 


2.604.442) on a process for increas multicurie source vhich enal 


me thre number oft lei by the tise industry high 


of radiant energy so that a greater tions im its own pl uit 


Rapid 
RESISTANCE 
TESTING 


DRUM TILTER 
eee 


4 SIZES 


+ with the Rubicon 
LIMIT 

AT 


BRIDGE 
DRAG CLAMP 


Built for speedy, accurate production testing of 


} resistors, coil windings, heater elements, percussion 
caps and other similar items where inspection costs 
must be minimized. 
© Wide Range — 1 ohm to 10 megohms 
® Simple —— for use by unskilled operators 
© Fast — speeds Of 2000 items per hour possible 
® Sturdy — for year in and year out service 
® Spotlight Index — for easy reading 
® Versatile — suitable for rapid sorting into numerous tol 

| erance bands 
@ External Standards permit automatic temperature com 


pensation when required 


Fully described in Bulletin 100 


MERRILL BROTHERS RUBICON COMPANY 


Electrical Instrument Makers 
56-31 ARNOLD AVENUE 3758 Ridge Avenue Philadelphia 32. Pa. 
MASPETH, N. Y. 
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PACEMAKER 150-T OIL WAS USED 
to replace previous oil that was causing deterioration of gaskets 


and packing of the injection molding machine shown here. 


PACEMAKER 150-T OIL SAVES 
MANUFACTURER UP TO 600.00 PER MONTH 


The injection molding machine (shown above) of Plasticks Inc. of Chicago was operating 


under 1000 p.s.i. at a water-controlled oil heat of 100 F to 120 F, 24 hours per day, 
7 days a week. 


THEN CAME TROUBLE! The hydraulic oil they were using was seriously damaging gas- 
kets and packing. So, they called in their Cities Service Representative ...and he recom 


mended Cities Service Pacemaker 150-T Oil 
THE RESULTS WERE PHENOMENAL! With Pacemaker 150-T, the machine was able to 


run far longer on an oil change than ever before! Machine filters were cleaner with each 
change. Gumming and deterioration were eliminated! ... AND DOWNTIME WAS CUT 
20° to 25% AT THE AMAZING SAVINGS OF $450.00 to $600.00 PER MONTH! 

You too can realize big dollar savings and increase production by relying on the full 
line of Cities Service Industrial Lubricants. Call your nearest Cities Service Representative, 
or write Cities Service Oil Company, Dept. F14, Sixty Wall Tower, New York City 5, 
New York. 


ITY PETROLEUM PRODUCTS 
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Sample from ¢ hy 


ENGINEERING COMPANY 


Street. Milwaukee. Wis. 
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NEW METALLOGRAPH 90% SMALLER 


Does full scale work; costs no more than metallurgical microscope 


Meet the new Galileo CSF Metallurgi- 
cal Microscope and Metallograph 
functionally designed to handle et 
phase of routine metallographic work in 
90°: le pace than similar instruments 
capable of the same assignment. By util- 


ery 


izing the Le Chatelier, or inverted, type 
reduced 


microscope, Galileo designers 


Imported and serviced by 
OPPLEM COMPANY, INC. 
Established 1890 
352 Fourth Ave., New York 10, N. Y 
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CSF operations to an area of 13” x 8 
x 6”. An inclined eyepiece tube provid 
brilliant visual observation to 1000X, 
and a 2 x 3 reflex camera take 


both plates and roll film, with ma 
cations to 1500X. The CSF may also be 
used for group observations, simply by 
projecting the light beam through the 
camera housing onto a 
—S screen. Best of all, the 
CSF costs no more than a 
conventional metallurgical 
niucroscope 
Two dry objectives for 
low and medium magnifi- 
cation oil immersion 
objective for high mag- 
nifications: objective 


nifi- 


meet standard ASTM 
magnifications from 50X 
to 1500X%. Micrometri 


movement for fine focus 
graduated to 2 micron 
Seven interchangeable 
photographic eyepiece 

For details on the 
and other Galileo instru- 
ments of outstanding mod- 
ern design, write to the 
address below Dept 
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These Intricate Parts 
are 


ECONOMICALLY 
TO CLOSE DIMENSIONS 


Internal Operating 


These two parts vital to startine-rod lor mass-produciig parts that must be 


feeder tor a hand-searting blow pipe — are pro- from an alloy diffieutt to fabrieate mite 
duced in quantity by Haw ses precision- cate shapes by ordinary methods. Sound. 
investment casting. Both parts are too smooth castings are produced to such close 
intricate in shape for accurate production by dimensional standards that the need for finish 
conventional casting methods. And sinee thes Ing Operations is minimized bor more iter 
are made from stainless steel the cost) of mation on the pres ol best suited te 
machining the parts in quantity would be this process. and for tips on designing parts to 
prohibitive. be cast by this method. write for the booklet 


Nts precision easting is an ideal method “Tovestment Castings.” 


The efficiency of the starting-red feeder on this 
hand-scarfing blows pape is duc to the use 
of WAY investment castings for the critical 


parts of the assembly. 


Haynes Stellite Company 
A Division of 
P Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 
— Soles Offices 
Chicago — Cleveland — Detrow — Houston 
Los Angeles—New York —San Francisco— Tulsa 


trade-mark of Loon and Carbon Corporatio 
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“Reminds me, we got that shipment of twist drills made with Columbia's 


MOLITE HIGH SPEED STEEL today!!’’ 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels—High Speed Steels 
Die Steelsa—Hot Work and Shock Resisting Steels 
Carbon Tool Steels. 


eee OF All TYPES OF 


MARTENSITIC 


STAINLESS STEEL 


in continuous belt and pusher type 
furnaces now being done at 
L-R Heat Treating Co.—one of the 
largest and most modern 
commercial heat treating plants in 
the U.S.A. 

All types of Atmospheres used for 
annealing, Brazing (silver and 
copper) Flame Hardening, licensed 
to do Nitriding and Magna fluxing 


under complete Metallurgical control. 


Don't hesitate to write or call us 
for complete information. 


atTinc co. 


QUALITY HEAT TREATING 


107-11 VESEY ST. NEWARK 5S, N. J. 
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Constitution of 
Fe-Ni-Cr Alloys 


Continued from p. 190 
thy rite 
strain-free alloy 
The cold 
therefore exposed 


and temperature 
transformation different 


phases was so much more rapid 


was also found that the first preci 
tite were so fine that non 
listinction between 


thie cl ime’ 
shiggish ind the pre ip! 
very fine. even atter TOO 
CANPOSUEE voneral the fer 


lows Containin 


the alpha 
sigma Was found 
tion in those tlloys 
Cr. and | 
cipitated 


exceeded 

Phe allo 
14% Ni and 15 
little change structure 
slight precipitation: of mma Was ob 

ed these two pha ‘ illo 
especially in the cold worked spect 
Phe X-ray patterns for this 
series showed a y Oo present 
after all treatments, but the visual 
determination of sigma phrase ine thee 
IHICTOSCOPe Was not reliable 

As the nickel content rose above 
15% the allovs became entirely aus 
ind no Sigma phrase was ce 
tected even though the chromium 
content reach After long ex 
posure. precipitates appe im the 
austerity \-ray studies 
showed that this precipitate was il 

iws the alpha phrase 

Thies ternary ch 
chided in the paper W show the 
phase bound 
constituents at L020, 1200 and LATS 
| SOO. BDO and SOO" Be 

of the shiggish rates tran 
Continued on } 194 


be = 
Les 
( = 
Z 
- \ 
- riods 
| | 
‘ « v POssl 
\ _—\e 4 bole Longer CAPO period 
< > 
~ mine accurately what phases existed 
\t 
trive 
20: 
Cy ancl | No remained in 
ee me faint trace of 
rou contammmg 25 
3 
| 
3 
> ~~ { 
i 
: 
: MARKET * Diagrams ¢ 
SSS PHONE 2-3032 Diagrams for ANG OM 
= taken from earlier work by these and 
: See other authors, are ineluded in Meta 
ME 


Discharge end of 
Continuous Sintering 


Furnace 


FURNACES 


Experience, tested design and construction will serve 


your individual production needs for powdered metals 
and similar controlled atmosphere requirements. . . 


Batch type or continuous furnaces are available. 


PHILADELPHIA 34. PA 


Hf 
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Costly Repair Avoided 


by Early X-ray Inspection 


Phe Lang Company, Inc., of Salt Westinghouse has X-ray sales of 
Lake City, Utah, makers of pres ICES ross the nation: they are 


ure ls, s the W Is Dy xp rich cd men whi 
KV Mobile X-ray Unit exten can h Ip you solve INspection prob 


ively throughout their plant. This lems, and who can demonstrat 


mobile unit moves casily che Call your nearest X ray rep- 


tbrication site, A complet x-3 resentative or write to the addr 
rection as) quickly mad 
welds ire repla cal 
lower cost than if found 


pr tcsts, 


Throughout the metal-working in 
dustry the Westinghouse 250 KV 
Mobile X-ray Unit handles many 
ly important money-saving 
If internal detects mereas 
your costs, this X-ray wall he | 
you lower them 
Westinghouse Electric Corporation, X-ray Division, Dept. 0-67 
2519 Wilkens Avenue, Baltimore 3, Maryland 


you CAN BE SURE...1F 17S 


Westinghouse 
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Constitution of 
Fe-Ni-Cr Alloys 


Continued from p. 192 
formation found at (550 
( only dotted boundary lines are 
placed on this chart At 1200 and 
1475" F. the rates of change were 
so much more rapid that definite 
boundary lines could be plotted 
These three diagrams give an accu 
rate view of the occurrence of sigma 
phase at these temperatures 

The paper contains many photo 
micrographs of the structures ob 
served, a complete tabulation of the 
chemical analyses of the allovs, and 
tabulations of the structures ob 
served in the microscope, X-ray iden 
tification of the phases present and 
the lattice parameter of the existing 


vamma phase EC. 


Progress in Temperature 
Measurements During 
Steelmaking® 


success of the platinum 
+ 13 


platinum rhodium thes 

mocouple at the Central Alloy 
District of Republic Steel Corp. is 
attributed to three factors a) re 
liability and stability of such couples 
bh) fast-acting electronic recorders 
and (¢) the use of fused. silica pro 
tecting tubes 

bexpe riences with the use of plati 
num-platinum plus rhodium couples 
involved ral probl luding 
the necessity of having adequate 
specifications for platinum wire for 
thre rmocouple use, and the problem 
of thermoc ouple Wire contamination 
during service. In the early stages 
ot development of these thermo 
couples, high losses of platinum wire 
were “eXpe rienced the major factor 
for the losses being large grain size 
in the wire. This condition was also 
associated with a very low tensile 
strength and poor elongation 

Contamination of thermocouple 
wire during service was found to be 
due th riod ot CACESSIVE Wirt 
breakage, to presence of lead The 

Continued on p. 196 

* Digest of “Progress on Tempera 
ture Measurement”, by D. G. Harris, 
a paper presented in Pittsburgh be 
fore the Tenth Annual (December 
1952) Electric Furnace Steel Con 
ference of the American Institute of 
Mining and Metallurgical Engineers 
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HIGH PURITY METALS 
HIGH VACUUM CASTING 
SPECIAL ALLOYS 

GF (Gos Free) METALS 


PHOTOMICROGRAPH OF 


FERROVAC 52100 


ORDINARY SAE 52]00 


PHOTOMICROGRAPH OF / 


FERROVAC 


And its Fatigue Life is up to 100 Times Longer, 
recent tests at National Research Corporation. Va m-melung re VACUUM-MELTED 
moves practically al vases ANd © cin tro. Ferro. i LOO METALS AVAILABLE 
FROM VMC: 
It's cleaner. It cT These im if CCTISTIC her i Cuprovac (Blectroni 
grade Copper) 
Pechnical data sheet she pert ince of Ferre Nivac® Series (Nickel and 
Allows) 
ivaltia W can now ds of OU follo berros ac 
Ferrovac- 4440 
Other metals or alloys 
‘ ) ( } vacuum-cast to Customer 
Write fi specications 


VACUUM METALS CORPORATION 


Subsidiary of National Research Corporation 
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Niagara Aero Heat Exchanger 


quickly pulls down the initial 


L “ak load of heat in quenching 


... and saves cooling water 


\ccurate control of quench bath temperatures and 


quickly effective capacity to handle the initial peak load 


of heat in quenching prevents production: set-baeks. in- 


creases the output oof your heat treating department. 


prevents oil fires. saves you losses from: rejected parts. 


Niagara Heat kxchangers give vou this control 


in both furnace and induction hardening methods. They 


prevent both over-heating and over-cooling of the 


quench bath. Plundred- of heat treater- know. thes 


prevent many troubles, constantly improve quality and 


increase production, 


They quickly pay for themselves by saving cooling 


water coils and extend your quench capacity without 


extra water or cooling tower. 


Write for Bulletin £120 eiving complete information. 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 


Dept. MP, 405 Lexington Ave. New York 17, N.Y. 


Lauperienced District Engineers in all Principal Cities of U.S. and Canada 
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Progress in Temperature 
Measurements During 
Steelmaking 


Continued from p. Lod 

lead pickup was on the wire insula 
tors which. in’ turn. contaminated 
the rmocouple Wire The breaks iM 
curred at the insulator joints air 
lead contaminant was finally traced 
to the refractory cement used on a 
portion ol thi immersed in 
the molten steel bath Analysis of 
the cement showed that it contained 
0.02 to 0.038% lead 

Figures were given tor the cost 
per re wing and these are believed 
tor be representative of the industry 
Including pl itimmn wire. silica tube 
total labor costs and other materials 
this cost varies from SO.S5 to $2.00 


question ot the straight versu 


curved couplh emblies Is large] 
governed pel onal preference 
However details in cle mn «oft the 
play iomnejor role am th 
choice hor the electri 
furnaces at the Central Allo 1); 


trict require that the doors be raise 
fora temperature reading by using 


curved thermocouple the door 


needs to be raised small 
this protects the 
nace helper trom extreme heat. Alse 
portion of the curved 
couph comes contact 
vith the molten steel and the ther 
mocouple hot junction in the silica 
cat be more wecurate POST 
bath with less 
contact with shag and metal \ 


tioned in the molter 


straight couplh require i better t 
Of material for protection However 
the platinum wire receives better 
protection in the sty tight couple 
Harrod of ULS Steel Cor 

in his discussion of the paper pointed 
out experience at the South 
Chicago Works over the past five 
vears closely parallels that of He 
Steel orp Investigation 
have shown te mperature gradient 
present in the molten steel bath 
particularly with stainless steel heats 
\ immersion thermocouple bias 
been tise ind ilso i spe ial couple 
that cam measure to levels as deep 
is 25 in. Gradients observed ranged 
trom 10 to 120°] in the bath 
Pemperature during the oxidizin 
period is uniform: it as atter chro 
reduction from slag and dun 


Continued on 19S 
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POSITIVE 
FLAW DETECTION 
MASS PRODUCED 


For Portable Checking 
FOUR SIMPLE STEPS... 


STEP 1: Clean surface STEP 2: Apply Dy Chek Dye 
Penetrant 
ACCURATE... SIMPLE...FAST...ECONOMICAL 


ind nall iit Spel 


STEP 3: Remove facess Dye STEP 4: Apply Oy Chek Developer 
( i | i Penetrant with Dy Chek Dye Remover Hlaws are revealed 
( fion sto 


67 SPECIALIZED SERVICE CENTERS 
For Cleaning or Metal Conditioning Problems... Turn to Turco First! 


Hot or Cold Immer 


TURCO 
PRODUCTS, INC. 


‘ Chemical Processing Compounds 


6135 South Central Ave on A 
Factories 
Solvent Sproy Phosphate Coating Point Removine 


Newar 


ONE | 
4 
t 
| 
i 
4 
cs 
vet positive flaw detection ond production tine 
Basically, Turco Chek-Spek empl the dye-penetrant method ~ 
made units by Puree Dy-Chek. Here. tor the first EE 
tin 
it 
pi 
r= @ book for the 
1] ‘lagi 
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SUPER-HONITE CHIPS! 


YES! New Super Honite gives a better finish 
faster—than any other barrel finishing 
abrasive. That’s because it’s the world’s 
toughest abrasive chip—engineered for grind- 
ing and burnishing to a high luster finish. 
Does it in jig time, too, because chips don’t 
crumble or pulverize to slow the job. 


So remember, for a_ better finish—in 
record time—specify Super Honite. No 
other chip cuts faster—no other chip cuts 
as long! 


TOUGHEST NATURAL CHIP! Use Regular 
Honite for close tolerance work or minimum 
removal of metal. No other barrel finishing 
abrasive— not even granite—retains its 
edge as long as Regular Honite 


WRITE TODAY for your free copy of “3M Barrel Finishing’ 

it's filled with helpful information for increased effi- 
ciency, lower costs. Address Minnesota Mining & Mfg. Co, 
Dept. MP63, St. Paul 6, Minnesota 


z 
3 


Made in U.S.A. by Minnesota Mining & Mfg. Co., St. Paul 6, Minn. —also makers of 
“Seotch” Brand Pressure-sensitive Tapes, “Scotch’’ Sound Recording ‘Tape Un 
derseal”’ Rubberized Coating, “Scotchlite’” Reflective Sheeting, “‘Safety-Wal) 
Non-shp Surfacing, “3M" Abrasives, "3M" Adhesives. General Export 1 ! 
i2nd St., New York 17, N.Y. In Canada: London, Ont., Can 
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Progress in Temperature 
Measurements During 
Steelmaking 


Continued from p 196 
mig finishing periods that temper ‘ 
ture gradients develop 


the bath can be used 


Stirring ot 


to equalize 
temperature prior to thermocouplh 
reading It was also observed by 
Mr. Harrod that thick and Huid slags 
vive difficulty by covering the ther 
mocouple tips with slag ind burning 
the the rmocouple wires. [tis claimed 
that it is impossible to use the im 
mersion thermocouple as the sole 
method for temperature measure 
ment; it is not vet accepted as 
uniform produc tion tool 

Phermocoupl experience at Atlas 
Steels, Ltd., Welland, Ont., was ce 
scribed by | Barnhardt Small 
couples ine used on spoon samples 
rather than the larger bath types 
the spoon sample averaging 70. to 
100° lower than the temperature 
reading in the furnace Some 400 
readimes of this kind are taken each 
month. with three to four readings 
per protection tube It was empha 
sized by G Zipt Babcock & Wileox 
Dube Co., that stirring must precede 
the thermocoupl reading tor best 
results The factors of ingot mold 
cost, refractories and. steel quality 
should also be evaluated in estimat 
me cost of thermocouplh readings 
since reading costs can be drasticall 
affected by these factors 

S.W. 


Quench Aging of Iron” 


PRECIPIEATION of Carbon trom 
supersaturated solution oan 
cated process than has been indi 
cated by previon work during the 
past 200 years Newe! techniques 
such as Neray diffraction and the 
electron combined with 
the older method of studving the 
wed structure in the optical mucro 
SCOP show that the precipitation 
or aging phenomenon in low-carbon 
a-iron is very similar to 
that which occurs in the tempering 
of high-carbon martensite 
Continued on p POO 
* Digest of “The Quench Aging of 
Iron”, by Anna L. Tsou, J. N i 
and J Menter, Journa ot tt 
British Iron and Steel Institute, Vo 
172, 1951, p. 163-171 
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SERIES 536 INDICATING 


Free-Vane 
Electronic 

Pyrometer 
Controllers 


A new development in automatic temperature control 
featuring... 


@ A UNIQUE ELECTRONIC CONTROL SYSTEM, which per millivolt. All ranges are critic lly or over damped 


gives a new quality of automatic control. | hie controller @ OUTSTANDING MECHANICAL DESIGN for easy in- 


stallation, interchangeability, and simplified servicing 
changes in the measure d quantity at the control pournt All units 


is extremely stable, rugged, and sensitive. Very minute 


including py ronnie ter unit, electronic control 


(less than 0.003” on the seale) closes o1 opens th “nit. and proportic mal input unit are separate 


Thyratron ope rated relay with positive trigger action 


electromn col ol and proy pli 


© routine or attention needed, Series 336 In 
cheating bree lectromic Pyi 


perature line voltage, or wide variations in tube chat cee " 


Att i\ rhe i pT med rad 


making it impossible for the relay to Mutter or chatter \ 
Control action is unaffected by changes in ambient term 

ters in ranges up to 40000 Bo for ane 
@ A NEW MILLIVOLTMETER MECHANISM for greater LN control and tor Land He with proportional input 
accuracy. torque rugged weled mechanism ha control Write | 


30 ohm Coil, Alnico 5 magnet. a sensitivity of 15 ohm 106 Bristol 


\ pL! 
THE DEPENDABLE GUIDEPOST 
OF INDUSTRY 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Quench Aging of Iron 


Continued from p. 198 

Phe research consisted of reheat 
of ion iftes 
quenching t lissolwe the 
ind nitrogen ‘ int 

ps of ISO" tor various periods 
Hardness measurements were 
made and the structures cle veloped 
were studied in the light HHICTOSCOpM 
electron microscope and by X-ray 
diffraction 

Phe material analyzed 0.026% ¢ 
O.005T7 0.02 Si, 0.05 Min. 0.0358 
0.004 O.O3S Ni, and 0.05 Cu 
W hi. Co, Al. Sn. Ph were 
than 0.02% each 

Phe iron was heated to 1290" | 
for 2 hr. and enn hed in ice water 
Halt-inch cubes cut from the 
quenched bars were then aged at 


212, 392, 572, 752, 932 and 1112 


Stainless Steel Plates. 


ready for fabrication — 


mum of 116 alter aging tor 60 min 
After this peak the hardness grad 
accurately produced by ually decreased to about LOO at the 
end of 5 hr. and showed no further 
; change up to 50 hr. No change in 
microstructure was apparent until 
the maximum hardness was reached 
when a mottled background struc 
ture in the grains was revealed In 
the electron mic roscope these uspel 
ABRICATORS time and time again turn to G. O. Carlson, ites were so small that they wer 
Inc. for what they need in stainless steel. These estimated to be of the order of 300 
fabricators know that Carlson’s experienced specialists to 500 A in diameter. At the end of 
in Engineering and Production plan their work ... for hr. at 212" all of the grains 
accuracy, for economy, for prompt delivery. exhibited these asperites, and thei 
The patterns illustrated are typical. Made from Type size had grown in a platelet or dish 
304 stainless, these blanks are sheared and sawed from shape of about 500 A/ thick and 
plate to 16'2"" x 23!'2’" dimensions. One 8! 2000 to 3000 A in diameter 
diameter hole and twenty 2!.’ diameter holes were Aging at 392° F. — The maximum 
machined in these patterns to give the fabricator pieces hardness of Vickers 114 was reached 
requiring only a minimum of additional work before nS omin. The hardness then de 
actual fabrication. creased rapidly to 1000 in 300 mit 
It is this “done right” aspect of Carlson workmanship and reached a constant minimum 
that has built a service on which customers fully depend value of 90 for all aging times be 


For your work in stainless, let Carlson do it— and be tween | oand 40 hi Phe structure 


completely satisfied. We'll gladly answer your inquiry after 3S min. was cytnite 
without delay. that 


similar to 
described above tor | hr. at 
Longer aging at 392" 
induced coalescence of the precipl 


tated pa cles hich co ld be read 
Stainless Steels Exclusively uld 


ily secu in the livht 


After 15 hr. the plate-like precipi 
A ; tute was found to be uniformly dis 
, INC. tributed throughout the ferrite grain 


and was estimated to be about 
PLATES « FORGINGS « BARS « SHEETS = 1 Finish) 


THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal Cities Continued on p )2 


2500 A thick and SOOO to 10.000 4 
diameter The mean volume of 
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HS is a heavy duty cleaner 
of medium alkalinity, particularly 
effective in plastic-type barrel clean- 
ing operations where high detergency is required 
at relatively low temperatures. This anhydrous, silicated 
cleaner gives maximum Cleaner life, produces no 


undesirable scums in the acid or rinse tanks, and rinses off 


quickly and completely. Cowles HS is especially formulated 


to handle extraordinary heavy soil loads in barrel lines or other soak tank 
operations, including removal of large amounts of oil. 


We will be glad to send you complete information, 


COWLES 
TECHNICAL 
SERVICE 


te COWLES CHEMICAL COMPANY 
upon 


request 


prompt shipments from convenient warehouse stocks 


METAL CLEANER DEPARTMENT 


7016 EUCLID AVENUE * CLEVELAND 3, OHIO 


: 
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] melling furnace hydraulically 


A lever handle control valve is mounted on 
side of furnace ... metal is heated by means 
of burners mounted below the pot, firing tan- 
gentially to the internal lining This gives a 
uniform heat distribution and avoids flame 
impingement on the pot, contributing to 
longer pot life. Unit may be built for gas, 
oll, or gas-oil combination firing . Venting 
out the hot gases takes place between the pot 
and the refractory ring at the top of the 


Bell, INDUSTRIAL 


furnace. The internal lining of the furnace 
is made from first quality fire brick, backed 
up with sufficient insulation, to minimize heat 
losses The large capacity allows a single 
pour to fill a complete mold, thus eliminating 
subsequent pours . The large diameter of 
the pot opening allows charging of large 
pieces of metal... Pot size. 76” diameter by 
37” deep... send for complete information. 


FURNACE COMPANY 


2624 CRANE AVENUE + DETROIT 14, MICHIGAN 


EYEPIECES, LIGHT SOURCES 


ABLI 


Send for complete 40-page 
brochure on Vickers 


LARGEST SELECTION OF OBJECTIVES 
AND formance—Rugged Con- 
MEASURING ACCESSORIES AVAII truction-—Freedom from 


SOLD AND SERVICED IN THE UNITED STATES BY 


The R. Y. Ferner Co., Inc. mass 


IN CANADA: Cooke Troughton and Simms, Ltd. ¢@ 61 College St., Toronto 


VICKERS 


Metallograph 


tHe Com 


RESEARCH INSTRUMENT 
FOR... 
MICROSCOPY and 
PHOTOMICROGRAPHY 
Incident Light 
Transmitted Light 
Polarized Light 
Dark Field 
Positive Phase Contrast 
Negative Phase Contrast 
MACRO PHOTOGRAPHY 
3X to 39X% 
MICRO HARDNESS 
TESTING 
Loads 0.1 to 500 grams 
SURFACE TOPOGRAPHY 
Down to 0.0000001 inch 
OFFERING 
Excellent Optical Per- 


Effects of Vibration 
Convenience in Opera- 
tion without sacrifice 
of principles of correct 
optical design. The first 
metallograph of the ver- 
tical design type 
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Quench Aging of Iron 


Continued from p. 200 

the precipitate after 15 hr. at 392 
FF. was about 35 times greater than 
that formed atter 100 hr. at 212° F 

Aging at 572 to 1112’ F.— No 
hardness increase was noted at 
these temperatures because the over 
aging effect set quite rapidly 
Precipitation and particle growth 
took place very rapidly and no 
mottled asperite grain structure ce 
veloped Particle growth stopped 
after 30 min. at 572” F. and in lesser 
times at higher temperatures 
partie les seen after 30 min. at 
had the same = distribution and 
dimensions as those seen after 15 
hr. at 392" I At 752" F., precipi 
tates were observed both within the 
grain and at grain boundaries tor 
aging periods of | to 16 hr As 
aging time inne reased more prec pl 
tate appeared at grain boundaries 
and after 20 hr. all particles within 
the grains had disappeared 

At 932 and 1112" F. the partic les 
precipitated at) random throughout 
the grains for briet aging periods 
and then migrated to grain bound 
aries as aging time was increased 
After 20 hr. at 932° F. the grain 
boundary particles resembled nor 
mal cementite spheroids 

Electron Diffraction Studies — Ex 
amination of the original iron as 
quenched from 1292" F. always 
showed a diffraction pattern of 
a-iron and also a face-centered lat 
tice with a 3.63 KX whenever 
the sample was etched with nital 
When the specimens were abraded 
with 000 emery, the diffraction rings 
showed only the a-iron lattice, indi 
cating that the nital etch was de 
veloping a structure in relief which 
was of austenitic character In or 
der to check this anomaly a sampl 
of very pure iron, containing less 
than 0.002% carbon and 0.002% 
trogen, Wats quenched ind etched 
with nital This diffraction pattern 
showed no evidence of austenite 

Iwo samples aged at 212") 
showed the same diffraction pattern 
as those quenched from 1292" | \ 
specimen aged 15 hr. at 392° F. ex 
hibited both a-iron and austenite 
patterns and, in addition, a further 
set of rings typical of the hexagonal 
structure of ¢-iron carbide described 
by Jack in his study of the decom 
position of martensite at) 250° | 


Contin d on 
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You ve seen molten metal hefore ‘ but chances 


are youve never seen a “heat” that’s more closely 


controlled as to composition and quality than the one 
you see above. For this is a heat of Hoskins Chrome! 
the original nickel-chromium alloy that first 


made electrical heating practical. Into it go precise 


amounts of the purest raw materials obtainable 


mixed, melted, and poured in exactly timed cycles. 


adeotH park plugs equipped with Hoskins Chromel Alumet ther 
ve g lite Hoshi electrode alloys give ouple alloy accurately 
trial elect long dependable service wher register exhaust temperature 
ever they re used yet aucraft engine 


And from it, ultimately, will come approximately 


1200 pounds of fine finished materi smooth 
bright, durable wire or ribbon produced to a spec 
ied resistivity for long, dependable service as heating 
elements or cold resistors in countless different elec 


trical devices 


Chromel, however, is only one of many specialized, 
quality-controlled alloys developed and produced b 
Alloy 502 


out industry tor a wide range of heat resistant me- 


Hoskins. Others include used through 


chanical applications Spark plug electrode alloys 
Which have become universally acc« pted standards of 


quality and durability. Alloy 71 used in facing 


envine valves for longer life and improved service 


And, of course, there are Hoskins Chromel-Alumel 
thermocouple alloys for industrial furnaces and jet en- 
vines unconditional! iranteed to register Irtic 


lemperature-e.m.f, values within close specitied limits 


4 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE 


DETROIT 8, MICHIGAN 


NICKEL CHROMIUM 
WIRE 


% 
¢ 
Heating element 
home 
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Quench Aging of lron Iron specimens \ ith a total carbon 


content of O.O26%. of whic h 


is held in) supersaturated solution 
Continued from p. 202 
by quenching from 1292" F., have 
the lattice spacings were in good 
. been found to contain austenite as 
agreement with Jack’s results. Sam 
a grain-boundary film. Its composi 
ples aged at 572° and above 
tion was estimated to be O.S5 to 1.7% 
showed no evidence of the hexag 
carbon or 1.7 to 2.33% nitrogen, but 
onal carbide precipitate all of the 
it‘is thought to be a mixed carbon 
precipitates were of the normal 
nitrogen austenite 
orthorhombic type of 
Summary of Results — It is seen 


Pangborn cuts costs, 
: can result from the precipitation ot Hot-Stage Microscopes 
ees saves time a carbide from a supersaturated so 
lution of carbon in a-iron. When ™ PRODUCTION Of still and motion 
aging at 212° maximum hard picture micrographs (in black 
ness occurs after | hr.; particles and white, and in color) of molten 
(1) Precision Finishing about 300 to 500 A in diameter have materials, as well as metals heated 
Pangborn Hydro-Finish been detected with the electron mi below their melting point, is becom 
Cabinet Removes croscope, At 392° F.. the maximum ing regular practice Some of the 


scale and direc- 


that quench age hardening of iron 


hardness is reached in 5 min., and 


with further aging, the plate-like and alloys at temperatures below 
their melting are described in 


difficulties in’ photographing metals 
tional grinding 

lines holds tol- 
erances to .0OO1 

and prepares sur d form preferentially at the subgrain 
faces for painting ; boundaries within the ferrite crys the need for melting in vacuum oF 
or plating. Liquid tals. By electron diffraction, it now mm special atmosphe res to avoid sur 
blast reduces cost- 


precipitates increase size and 
this article. Attention is drawn to 


! 
ay" “e becomes possible to identify the face oxidation \ warning is given 
iy Nand cieaning 


nd fnidhina of structure of the precipitate as €-iron Continued on p. 206 
molds, dies, tools, > carbide. At 572" F. and above only *Divest of “Uses of the Hot-Stave 
etc. Models from : cementite (orthorhombic Ke.C) was Microscope”, by P. J. E. Forsyth, 


$1410 and up 


Journal of the Institute of Metals, 


observed. Vol. 81, February 1953, p. 150-151 


Pangbern Unit Dust 
Collector Traps 
dust at the source. 


Machine wear and 


tear is minimized, 
housekeeping and 
maintenance costs 

reduced. Solves 


many grinding 


and polishing 
nuisances and al- 
lows reclamation 
of valuable mate- os 
rial. Models from 


. $286 and up. 


About Hardness Testing 


Pangborn Blast Cleaning Machines Everything you need to know about 
cleans Grectere. hardness testing is told in this handsome 
bridges, tanks. quickly and eco- book, prepared by the makers of the 
nomically $187 and up. Sta- internationally respected CLARK 
tionary cabinet saves time and Hardness Testers for “Rockwell Test- 
money cleaning smal! metal parts ing.” Simple, easy-to-read text (in 

. $319 and up English) and numerous illustrations show the equipment 
Write for details on these machines and procedure for fast, accurate hardness testing of ferrous 
to: PANGBORN Corporation, 1800 and non-ferrous materials. If you would like a copy, free of 
Pangborn Bivd., Hagerstown, Md charge, just attach this ad to your letterhead or write 


e “Send book.” A copy will be mailed to you promptly 
Look to Pangborn for the latest developments 


in Blast Cleaning and Dust Control equipment ron you are interested in descriptions and prices for 


CLARK Hardness Testers (Standard and Superficial) of guar- 


nN born anteed accuracy, say the word and we'll gladly supply them. 
CLARK INSTRUMENT INC. 


BLAST CLEANS CHEAPER SFI 10202 Ford Road © Dearborn, Mich, USA 
with the right equipment for every job 
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Insulator, heated red hot and 
plunged into cold water, came 
out just as good as new 


Available only through GORDON, Serv 
rite Thermocouple Insulators are made 
to stand the gaff of excessive thermal 
shock far above normal requirements 
For sturdy and reliable thermocouple 
insulator performance to meet peak pro 
duction needs—-specify Serv-rite . a 
development backed by Gordon's many 
years’ experience in supplying industry 
with insulators that give longer 
life and better results. 


Serv-rite 

Thermocouple Insu 

lators in any type or size 

can be supplied immediately from 

Gordon's large stocks in the Chicago 
and Cleveland plants. Remember 

you can always distinguish Sery-rite In 


sulators by their tan color, 


Fish Spine Beads 
Asbestos Tubing 
Double Hole Round 


Asbestos String 
Single Hole 
Double Hole Oval 


Ne 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 
Dept. 1§ + 3000 South Wallace St., Chicago 16, III 
Dept. 15 + 2035 Hamilton Ave., Cleveland 14, Ohio 
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Hot-Stage Microscopes 


Continued from p. 204 
regarding the surface appearance of 
samples For example, a leaded 
brass photographe d at 500% at 932” 
| showed the lead to have pen 
trated the grain boundaries; after 
repolishing it was found that the 
lead had only migrated along the 
surface grooves produced by thermal 
etching of the boundaries 

The conclusion is drawn that the 
hot-stage technique for examining 
metallographic be 
very useful for investigating reerys 
tallization and boundary migration 
for detecting sevregation alloys 
low melting Impurities sue has 
boundary films ind solid phrase 
transformations Photomicrogs iphs 
iMustrate the articl 


H. |. Rowss 


Electrically 
Conductive Glass* 


(;' ASS SURFACES Can be made con 


ductors without interfering with 

their visibility quality by 
ing the glass with tin salts. Glass is 
obtainable with a nominal resistivity 
of about 125 ohms per square Phi 
expression “olims per square” with 
out any dimension applies when the 
current: enters and leaves along 
whole opposite sides of a square area 
of any size When a square of tvp 
ical conductive glass with a side of 
either | in. or Ltt. in length is placed 
under volts. a current of OSS 
amp S ove! its 
lent to watts An estimate of 
the thickness of the tin oxide film is 
O.00002 in. The film is not volatile 
and is not affected by the passing of 
the current 

Such glass is applic ible tor wind 
shields for aircraft for the prevention 
of icing, and in windshields for auto 
mobiles in satety ghass applications 
the conductive surface may be 
place ed on the inside of the sandwich 
to prevent the possibility of electric 
shock. Glass of this type is made by 
the Pittsburgh Plate Glass Co... and 
Libbev-Owens-Ford Glass mat 
kets under “Electropane Phe 
Corning Glass Co. uses it in labora 
ghassware 

*Digest of “Surface Conductivity 
Glass”, a note in Tin and Its Uses. 
published by Tin Research Assoc., 
November 1952, p. 11-12 


CARL-MAYER 
HEAT TREATING FURNACE 


for CERIUM MAGNESIUM 
CASTINGS at Eclipse - Pioneer 


Div. of Bendix Aviation Corp., 
Teterboro, N. J. 


(Patents Applied For) 


DIMENSIONS: 6-0 wide « 7-0 high 10-0 
long (clear work space). Also built in other sizes to 
meet individual requirements 


TEMPERATURE: 300 F. to 1100 F. 
ATMOSPHERE: 


DOOR: Lift type, counterbalanced, with air cylinder 
for automatic operation 


METHOD OF HANDLING MATERIAL: Stee! 
racks with wheels 


TRACKS: Retractable before door is lowered, to 
permit tight door seal 


CONSTRUCTION: Heavy stee! plate exterior with 
refractory lining. Aijir tight 


HEATER: Recirculating-type electric external air heater 
on furnace roof 


AGING OVENS in Large 
Aluminum Foundry 


DUCT SYSTEM: Drop ducts on oven walls essure 
more uniform temperature contro! 


WALL CONSTRUCTION: Mayer patented triple 
slotted insulated steel panels. Patent No. 1843430, 


THE CARL-MAYER CORP. 
3030 Euclid Ave., Cleveland, Ohio 


in 

THERMOCOUPLE il; 

4 

This Go de Th le 

~ 

7 

“GORDO 

SERVICE; 3% 


MORE POWER IN 


TOMORROW’S AIR! 


CURTISS-WRIGHT 
165 SAPPHIRE 
JET ENGINE 
WITH UTICA BLADES 


Twenty-five percent more powerful than jets it is 
replacing—that’s the story on the great new Sapphire 
engine. And here’s the inside story 


The Republic F-84-F Thunderstreck powered with Deep down in the heart of this Sapphire engine 
Sty are turbine blades forged and finished by Utica. 
class—in speed, range, hitting power in every woy. sa 


They're spinning like crazy in a thundering hurricane 


of swirling gases. These Utica blades, precisely forged 

accurate to a thousandth—harness this blast of gases 
into a giant propulsive power that drives some of the 
world’s best high-performance aircraft! 


We're very proud that Curtiss-Wright picked us 
to supply turbine and compressor blades for the 
Sapphire engine. Utica jet blades are but one sample 


Speed of a fighter plus a heavy bomb-lood—thot's the 
of the exacting precision forgings made possible by our 


be powered with Curtins-Wright Sapphire engines 57 years of forging experience . . . teamed with finest 
ter toch modern equipment. . . backed by Urica’s continuous 
table 
Jods personnel’ | drive for ever finer quality. 
nically 


PRECISION---- 


UTICA DROP FORGE & TOOL CORPORATION 


UTICA 4, NEW YORK 


TRADE MARK 


MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED 


PLIERS AND ADJUSTABLE WRENCHES 
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These features are standard 
in a CVC vacuum furnace 


Sight window 
Properly located mold port 


Simple windlass for tilting 


Power-saving induction heat- 


ing assembly 
Alloy addition device 
Externally operated crucible 


furnace 


cover lift 


Metall ist’s 
work sho 
eee 


a CLG; high vacuum furnace 


When vou invest ina fz racuum tarna you want to handling the volatile components of the m Ir, and adding 
mechanical and clectrical design to the melt 

and VACHIIN SV that will pump f and / wth Wh ther vou need a higl turna for laboratory 
lesired pressure, no matter what the gas load or production use, CVC can meet your requirements. | 

This exactly what vou receive in aClG high vacuun tree coconsult with our metallurgical experts. Consolidated 
furnace. CVC, with vears of engineering experience in th Vacuum Corporation; Rochester 3, New York. A subsid 
high vacuum ticld, has solved such prot lems as producing rary of Consolidat 1 Engineering Corporation, Pasad na, 
vacuum tight seals, provi fing msulation under vacuum, Calitorntia 


Consolidated Vacuum Corporation 


Rochester 3, N. Y. 
cy designers and manufacturers of high vacuum equipment 
SALES OFFICES: MENLO PARK, CALIF. CHICAGO, ILL. CAMDEN, N. J. NEW YORK, N. Y. 
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AL TOMOTIVE ANGLES 


_ FOR HEAT CORROSION ABRASION 
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Stn FOR THIS NEW 12-PAGE BOOKLET 


FULL OF FABRICATION AND DESIGN DATA 
ON 330(35Ni-I5Cr)and other RA ALLOYS 


We. 


4815 BELLEVUE AVENUE, DETROIT 7,MICHIGAN + TEL. WALNUT - 
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HEAT-RESistan 
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a 


Dia 


You can give duplicate steel parts added strength 
and increased corrosion-resistance ... and still 
get economical automatic production. Convert to 
Free-Machining ENDURO Stainless Steel bars. 
They're cold-finished by Republic's Union Drawn 
Steel Division to give you close tolerance, accuracy 
of section, uniform soundness and fine surtace 
finish... plus the high physical and chemical 
properties of stainless steel. Two grades are fully 
90% as machinable as regular Bessemer screw 
stock. Free-Machining ENDURO is also available 
in hot-rolled bars and wire. Republic metallurgists 
give prompt assistance on applications, processing 
and use. Write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES ° CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


FREE-MACHINING 


S13 


— 


3, 


Other Republic Products include Carbon and Alloy Steels—Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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REPUBLIC 
STEEL 


REMOVES 


Water Film 
(IMMEDIATELY 


Produces an unspotted, dry surface. The 
work can be lacquered immediately without 
waiting for solvent to dry. For full details 
write for bulletin B-6, 


2 


Over a Contry of Seruice 


APOTHECARIES HALL CO. 


1 BENEDICT STREET WATERBURY CONN. 


Here's your answer to... 


Production HEAT 
TREATING 


of small parts 


Hof Crafters Heat Treat 
Baskets are designed 


and built to ‘Take It 


There’s practically no limit to the variety 
of heat treat baskets we produce — plain 
steel, stainless, Monel. Let us quote on your 
basket design— you'll like our price—or write 
for details and prices on available designs. 


OFFMAN COMPANY 


41-43 N. PENN ST., YORK, PA. 
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ELECTRIC MELTING 
FURNACE 


. as ever, the dependable furnace for the 
production of high-grade stainless, alloy 
and rimming steels. 


Removable roof of new design now avail- 
able for the larger furnaces. 


AMERICAN BRIDGE DIVISION 
UNITED STATES STEEL CORPORATION 
General Offices : 525 William Penn Place, Pittsburgh, Po. 


Contracting Offices in New York, Philadelphia, Chicago, 
San Francisco and other principal cities 


MANUFACTiIt ERS FROM 
FIND HOFF CRAFTER COAST TO 
T 
WATER 
M 
‘ 


When this customer® wanted a plating con- 
veyor, he called in H-VW-M. You see, all 
H-VW-M conveyors are Custom-engineered 
to fic the installation—every one is designed 
to solve a given production problem—no 
matter how large or small. They're built to 
handle a wide range of weight, current 
loads and lifts. Special features? Whatever 
the job requires. For example: delayed set- 
down for varying immersion time, treat- 
ment by-pass mechanisms, agitation—rack, 
air and solution, individual electrical con- 
trol for each rack, and many others. This 
flexibility of design makes H-VW-M con- 


Yes, sir! that’s the longest 
elevator type plating conveyor 
in the world... 


veyors adaptable for practically any treat. 
ment cycle. They are now in operation for 
all types of plating as well as anodizing, 
pickling, cleaning, phosphate coatings, 


bright dipping, painting, etching, et 


Full-automatic convevors are but one of 
the many results of over eighty vears of 
constant electroplating development a 
continuous policy summed up in HEV W-M’'s 
Platemanship—vyour working guarantee of 
the bese that industry has to offer, not only 
in plating conveyors, but in every phase of 
plating and polishing 


Ford Mort 


Your H-VW-M combin 
of the most modern 
and development lobor 
—of over 80 years 


HANSON-VAN WINKLE-MUNNING CO, MATAWAN, N. J 
PLANTS AT: MATAWAN, N. J). © ANDERSON, INDIANA 
SALES OFFICES: ANDERSON * BOSTON * CHICAGO * CLEVELAND 
DAYTON * DETROIT * GRAND RAPIDS * LOS ANGELES * MATAWAN 
MILWAUKEE © NEW YORK © PHILADELPHIA «+ PITTSBURGH 


rite for Bulletin FA-103 for complete information on H-VW-M Full Conveyors 
equipment, process anc ROCHESTER * SPRINGFIELD MASS ) * STRATFORD (CONN | * UTICA 


ply line for every r 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES © EQUIPMENT © SUPPLIES 
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Users tel the quallity story 


Diamond Wire Spring Company makes 
long runs, eliminates costly breaks with 


Pittsburgh Steel Oil Tempered Spring Wire 


Skilled workmen, modern machines and 
Pittsburgh Oil Tempered Spring Wire form 
a combination that is hard to beat for 
producing quality springs with economy. 
Users tell the quality story better than we 
can. For example, skilled machine opera- 
tors at the Diamond Wire Spring Com- 
pany plant in Millvale, Pa., sum it up 
this way. They like Pittsburgh Wire be- 
cause it enables them to make long runs 
without costly stops caused by broken 
wire. Matthew Kline, a veteran with 
twenty years experience making steel 
springs, said: 

“Pittsburgh Wire is good stuff. I can 
tell by the way it handles whether it’s 
Pittsburgh or some other make. I like it 
because it keeps my machine going fulf 
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tilt for long runs. The management likes 
it too—helps keep costs down.” 

For this reason, Diamond Wire Spring 
Company uses tons of Pittsburgh Steel's 
Oil Tempered Spring Wire to produce 
thousands on thousands of springs for 
farm implement machinery and journal 
box lids for railroads. 

If you manufacture springs and other 
products from wire, we would like to show 
you how others eliminate production dif- 
ficulties, maintain high quality of their 
products with Pittsburgh Oil Tempered 
Spring Wire. Just give it a trial. 

For information about our high quality 
wire and wire products write Department 
MP, Pittsburgh Steel Company, Grant 
Building, Pittsburgh 30, Pa. 


\\ 
\ 
NY 
\e Pittsburgh Wire 
duct of Pi 
: a product of Pittsburgh Steel Company \\ 2 
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CCOLOY—TRADE NAME FOR 
THE FINEST HEAT AND CORROSION 
RESISTANT CASTINGS MANUFACTURED 


B EFORE YOU BUY ANY 


CASTINGS, BE SURE TO SEE YOUR 
NEAREST ACCOLOY ENGINEER FOR 


4 


ASTINGS THAT 
ARE ENGINEERED FOR EFFICIENCY IN 
DESIGN AND GIVE LONG SERVICE LIFE 


wd 
Ne > 


sm ~ 
» 


Simple as ABC, isn't but most effective 


because these CASTINGS show a profit for your 
production-line schedule. 


ALLOY ENGINEERING & CASTING COMPANY 


ALLOY CASTING CO. (oivision) 
CHAMPAIGN, ILLINOIS 


WEAT RESISTANT CASTINGS 
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ACCO 
. ' ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 


CLASSIFICATION 
OF MICROS 


. Toolsteels and tool materials 
. Stainless steels and heat resisting alloys 
. Other steels and irons, cast or wrought 


. Aluminum, magnesium, beryllium, ti- 
tanium and their alloys 


. Copper, nickel, zinc, lead and their 
alloys 


. Metals and alloys not otherwise 
classified 


. Series showing transitions or changes 
during processing 


. Welds and other joining methods 
. Surface phenomena 


. Results by unconventional techniques 
(other than electron micrographs) 


. Slags, inclusions, refractories, cermets 


Entries are invited in the 8th Metallographic Exhibit, to be 
held during the National Metal Exposition in Cleveland 
the week of Oct. 19 through 23, 1953. Entries will be 
displayed to good advantage and awards will be given 
for the best micrographs as decided by a competent 
committee of judges. 


RULES FOR ENTRANTS 


Work which has appeared in previous metallographic ex- 
hibits held by the American Society for Metals is unacceptable. 
Photographic prints shall be mounted on stiff cardboard of 
maximum dimensions approximating 15 by 22 in. (14 by 18 in. 
for entries from outside U.S.A.). Heavy, solid frames are not 
permissible because of difficulties in mounting the exhibit. 
Entries should carry a label giving: 


Name of metallographer 
Classification of entry 

Material, etchant, magnification 
Any special information as desired 


Transparencies or other items to be viewed by transmitted 
light must be mounted on light-tight boxes wired for plug- 
ging into lighting circuit, and built so they can be fixed to 
the wall. 


Entrants living outside the U.S.A. should send their micrographs 
by first-class letter mail endorsed “May be opened for customs 
inspection before delivery to addressee.” 


Exhibits must be delivered between Sept. 25 and Oct. 15, 
1953, either by prepaid express, registered parcel post or 
first-class letter mail. 


Address: Metallographic Exhibit 
American Society for Metals 
7301 Euclid Ave. 
Cleveland 3, Ohio. 


AWARDS AND OTHER INFORMATION 


A committee of judges will be appointed by the Metal Congress management which will award a First Prize 


(a medal and blue ribbon) to the best in each classification. Honorable Mentions will also be awarded 


(with appropriate medals) to other photographs which, in the opinion of the judges, closely approach the win- 
ner in excellence. 


A Grand Prize, in the form of an engrossed certificate, and a money award of $100 will be awarded the ex- 
hibitor whose work is adjudged best in the show, and his exhibit shall become the property of the American 
Society for Metals for preservation and display in the Society's headquarters. 


All other exhibits will be returned to owners by prepaid express or registered parcel post during the week 
of Oct. 26, 1953. 


35th National Metal Congress and Exposition 


Cleveland, Ohio e OCTOBER 19 to 23, 1953 
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DRYing is a production tool 
at Pennsylvania Transformer 


All core steels are annealed uniformly in these 
DRY controlled atmosphere furnaces. 


Three Lectrodryers® are placed in a production 
line manner right alongside the furnaces they 
serve at Pennsylvania Transformer Company 
Canonsburg, Pa. They DRY controlled atmo 
pheres as these gases are fed into the furnace 
thereby preventing attack on the core steels 
being annealed. 


Humid weather, once tough on production schedules, 
has been tamed by this Lectrodryer. 


Again in final assembly, a Lectrodryer is helping to 


maintain top quality, while also speeding output. It 


dries the air supplied to these coil drying ovens, 


making production independent of outside weather 
conditions Atypical timesaving was a 92-hour drying 
period reduced to 32 hours. 


Whether vour DRY ing problem concerns air. gase- solving similar problems, 


or organic liquids entering inte processes. or air The book. ““Beeause Moisture Isn't Pink”. 
surrounding materials in storage or manufacturing shows sou how others have made Leetrodryvers a 
areas. Leetrodrvers can remove that moisture. production tool bor a free copy. write Pittsburgh 
‘Tell us your troubles and well suggest a cure, Lectrodrver Corporation, S17 32nd) Street. 
drawing on our many years of experience in Pitt-burgh 30. Penn-vty ania. 


LECTRODRYERS DRY 


WITH ACTIVAT 


TRODRYER 


GISTERED TRADEMARK U S PAT OFF 


3 
n Bel A. Belge Stein et Roubaix Rue du™ n Bre s-Liege 
Sa 
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BUZZER 


Reg. US. Pat OFF 


INDUSTRIAL Gea EQUIPMENT 


NO BLOWER or POWER NECESSARY 
+. just connect to gas supply 


Atmospheric Pot Hardening 
Furnaces for Salt, Cyanide 
and Lead Hardening. Also 
adopted for Melting Alu- 
minum. Attain 1650° F 


Buzzer Rectangular Liquid 
Heat Treating Boths, Galvanizing, 
Tinning and Melting Furnaces. 


Send for the complete ‘‘BUZZER"' Catalog 


CHARLES A. HONES, inc. 


123 So. Grand Ave. 


Baldwin, L.I., N.Y, 


ARE YOU USING THE 
RIGHT INVESTMENT FOR 
YOUR PRECISION CASTING @ 


Check this list of production-proved 
RANSOM & RANDOLPH 
Investments to find the one that’s 


Custom-Designed for your needs .. . 


FOR FERROUS CASTING 


R&R 711-G-1 Investment and 
R&R Pre-Coat Materials 


FOR NON-FERROUS CASTING 
R&R 510 Investment 


For all types of 
ferrous casting 


| Where ease of 
cleaning is vital 


| For large pieces R&R 417 Investment 


More and more firms are discovering how RAK 
Investments help maintain high production of 
accurate precision Castings at minimum cost, 


ALEXANDER SAUNDERS & CO. 
Precision Casting Equipment and Supplies 
93 Bedford St. W Atkins 4-8880 
New York 


for the handling 
of all materials 


ENGINEERED 
AND BUILT 


aoe, ASHWORTH BROS., INC. 


CATALOG 52P METAL PRODUCTS DIV WORCESTER, MASS, 


Sales Engineers Bullalo + Chattanooga «+ Chicago « Cleveland « Detroit * Kansas City 
Los Angeles New York « Philadelphia « Pittsburgh Rochester 
Seattle « St Poul « Tulsa — Canadion Rep PECKOVER'S LID - Toronto - Montreal 
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directly on any size job! 


Accuracy guaranteed by individual cali- 

bration of each instrument. Direct dial readings... 

no conversion charts or calculations. Available 

in Rockwell “A”, “B", “C", “I5N", and 

Brinell scales. Test any size, shape, 

type metal, on-the-job! 
WRITE FOR FREE BOOKLET ET 419 
Territories open 
Distribute inquire 


+ portable metal hardness testers ) 


NEWAGE INTERNATIONAL, INC. 
235 EAST 42nd STREET, NEW YORK 17, N.Y. 


IN CANADA, NEWAGE (CANADA) LIMITED, 1174 BAY STREET, TORONTO. ONTARIO 
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Also Standard 
Units in temper 
atures from 10 
F. to 5000° F 


=$pecial Aluminum Bar Furnace 


This special portable furnace is only one example of Pereco's 
capability and interest in helping you with your specific heat- 
treating problems. It was designed to heat aluminum bars, in 
line production, to 300° F. prior to a press-forming operation. 
The 6-ft. bars are easily loaded and unloaded through an 
asbestos strip curtain at ends and side. Heat, provided by fin- 
type strip heaters, is held uniform by a recirculating blower 
system. It is supplied with all controls ready for operation 
Perhaps we can also help you! Write us 


Write for get-acquainted Bulletin 


PERENY EQUIPMENT COMPANY 


Dept. QO, 893 Chambers Rd. Columbus 12, Ohio 


Numerous top and bottem burners 
temperature trom the hearth slab 
heating area 


GAS FURNACES 


provide uniformity of 


te the extreme top of 


You can depend upon PIONEER AGF 
Write 


for Bulletin Ne 


MERICAN Gas Furnace Co. 
1002 LAFAYETTE STREET, ELIZABETH 4, N. J. 
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CUTS COSTS— REDUCES WASTE 


Better Temperature Control for 
Non-Ferrous Foundries 


The Pyro Immersion 
moisture-proof, 
influences. 


Pyrometer is 
dust-proof, immune to magnetic 
Shielded steel housing. Instantly inter- 
changeable thermocouples with no adjustment or 
recalibration necessary. Large 4” scale. Equipped 
with exclusive LOCK SWIVEI Available in six 
temperature ranges. Get FREE Catalog No. 155. 


PYRO 


OPTICAL PYROMETER 


Gives Accurate 
Temperatures at a Glance! 


shock-proof, 


fin 
all 
ho 
oO 


Any operator can quickly determine temperatures Th 


on minute spots, fast-moving objects and smallest 
streams. Completely self-contained. No calibra- 


tion charts or accessories needed. An accurate, 
direct-reading Pyrometer that pays for itself by 
helping prevent spoilage. Weighs 3 Ibs. Available 
in 5 temperature ranges (1400° F. to 7500° F 


Ask for free Catalog No. 85. Nome 
Company 
The Pyrometer Instrument Company| |... 
New Plant and Laboratory BERGENFIELD 8, NEW JERSEY City Zone Stote 
Manufacturers of Pyro Optical, Radiation, Immersion 
ew and Surface Pyrometers for over 25 years % Check or money order enclosed Bill me. 


Here is a book without a competitor . 
the making 


reference book on metals 
book they wrote is the Metals Handbook 
sections, and contains 803 separate articles and data sheets on metals, metal 
shaping, forming, heat treating, welding, machining, foundry work, cleaning, 


lurgists, designers, production men, executives, purchasing egents and others 


American Society for Metals, Room 902 
7301 Euclid Ave., Cleveland 3, Ohio 


Metals 
Handbook 


1332 Large Pages 
1752 Ilustrations 
1057 Tables 

803 Articles 
1,620,000 Words 
40,000 copies in use. 


.. @ book 25 years in 
Tth edition of the Metals Handbook was com- 
piled and written by 68 committees of the Americen Society for Metals 
more than 500 metals engineers were hand picked by the Society as the 
top experts, the men best qualified to write the most authoritative possible 


The current 


fabrication and uses The 
it is divided into 37 principal 


metal properties, 


ishing, testing, inspection, control and research techniques. All metals, 
processes are included. The 64-page index and 4-page section on 
w to use the book make it easy for any reader to find whet he wants 
ver 40,000 copies of this edition are now in use by engineers, metal- 


wder your copy of the 1948 edition todey by returning the coupon below 
« price is $15.00. Second copy to ASM members, $10.00. 


Rush me a copy of the Metals Handbook. 
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Straight lengths of brass and copper tubing ore also bright and 
scale-free annealed in this EF gas-fired furnace. 
4000 Ibs. per hour 


EF gas-fired forced convection continuous roller hearth special 
atmosphere furnace bright annealing 
of tubing. 


Capacity long straight lengths 


ANNEALING TUBING BRIGHT and CLEAN 


@ We have built many outstanding produc- 
tion furnaces for processing copper, brass, 


stainless, aluminum, nickel silver and other 


ferrous and non-ferrous tubing ...in large 


and small coils . straight lengths, long 


and short, and in various diameters... also 


for many other products and processes. 


Put your production furnace problems 


up to experienced engineers .. . pays. 


om 


A special atmosphere belt conveyor electric furnace annealing 
short lengths of alloy tubing—operates at temperatures up to 


2040 F 


3000 Ibs. of steel tubing, per hour, are bright normalized in this 


Straight lengths of tubing upto 5 in diameter and ‘4 thick are 
EF gas-fired radiant tube type special atmosphere furnace 


also annealed in this EF forced circulation roller hearth furnace 


Gas-Fired, Oil-Fired and Electric Furnaces 


for any Process, Product or Production 


THE ELECTRIC FURNACE CO. 


Canadian Associates CANEFCO LIMITED Toronto 1, Canada 
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ubrication Troubles 
ove 500°F? 


Try This! 


Use a ‘dag’ dispersion. At high temperatures it 
has conventional lubricating agents beat a mile. 
Why? Because at ordinary metalworking tem 
peratures it doesn't burn off, flake, or gum up 
It successfully battles oxidation at every tempera- 


ture up to 750°F. 


‘dag’ dispersions of graphite form microscopi- 
cally thin, dry lubricating films which fight fric 
tion beyond the burning-points of most oils 
These dry films are unaffected by heat up to 750°F 


.. under some conditions up to 3000°F. 


For more details on metalworking applications 


write tor Bullets %-10 


Gag Acheson Colloids Company, por: Huron, micr 


J | also ACHESON COLLOIDS LIMITED. LONDON. ENGLAND 


Units of Acheson Industries, inc 


